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Major Professor:  Karin S. Hendricks, Assistant Professor of Music Education,  
 Ball State University 
ABSTRACT 
 The primary purpose for this study was to learn more about the practice habits of 
young musicians by evaluating whether self-reported data collected with Miksza’s (2012) 
Measure of Self-Regulated Practice Behavior for Beginning and Intermediate 
Instrumental Students (MSRPBBIIS) was predictive of the observed practice behaviors of 
young musicians. A secondary purpose was to examine the interactions between self-
reported and observed practice behaviors in the self-regulated musical dimensions 
method (strategy selection and usage), time usage (time management behaviors), and 
behavior (choosing and monitoring outcome behaviors) and selected moderator variables 
to develop a more detailed understanding of students’ practice and practice perceptions. 
Participants (N = 45) were selected from four Georgia schools.   
Miksza (2012) showed that data gathered with the MSRPBBIIS had acceptable 
internal consistency, reliability over time, and preliminary validity levels, but questioned 
the predictive validity of the self-report format. My regression analyses revealed that the 
MSRPBBIIS lacked predictive validity in all three observable dimensions: method 
(strategy selection and usage), time usage (time management behaviors), and behavior 
(choosing and monitoring outcome behaviors). This finding could be due to the 
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unreliability of the self-report format in that young musicians may either report or 
perceive their practice efforts differently (as surveyed) than they regulate them (as 
observed).   
 I found differences in the observed self-regulated learning behaviors of various 
subgroups within my sample. For example, high school students demonstrated more self-
regulated learning behaviors than middle school students. Students who reported taking 
private lessons demonstrated more self-regulated learning behaviors than those who 
reported no private lessons. Additionally, percussionists demonstrated more self-
regulated learning behaviors than woodwinds or brass students.    
Differences in self-reported self-regulated practice behaviors among subgroups 
repeatedly conflicted with observed self-regulated practice behaviors. Middle school 
students demonstrated less observed self-regulated learning behaviors but reported higher 
motive (self-efficacy, self- determination, and goal-setting), which means that they 
worked without an apparent plan, but were more confident that they would achieve 
success. Woodwinds also reported higher levels of self-regulated practice behaviors than 
percussion, but demonstrated these behaviors less during observations.        
 Findings from this research suggest that teachers may not be able to rely on 
students’ descriptions of their own practice efforts, and that those efforts vary according 
to private lessons, instrument family, and grade levels. Because students in my sample 
appeared to follow their band class routines during practice, overtly teaching and 
modeling self-regulated practice strategies during instrumental rehearsals and lessons 
might allow teachers to influence their students’ practice behaviors.   
  viii 
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CHAPTER I 
INTRODUCTION 
A popularly held belief among musicians is that practice time is essential to 
performance achievement. Musicians engage in countless hours of practice with the 
expectation that it will lead to enhanced performance skill, but much remains unknown 
about how this occurs. Maynard (2006) defined musical practice as “the act of repeating a 
motor skill with the intention that repetition of the skill will lead to increased accuracy, 
fluency, velocity, consistency, autonomy, and flexibility in performing the skill” (p. 61), 
but this definition does not address how or why repetition leads to these outcome 
behaviors. The definition also lacks room for exceptional cases; it does not account for 
people who engage in motor skill repetition without achieving the desired outcome 
behaviors, nor does it allow for the prodigy who demonstrates outcome behaviors without 
apparent effort. 
 Before researchers can describe the development and impact of practice habits on 
performance skill, they must know what variables to measure. In an early study, 
Manturzewska (1979) identified some requisite factors for piano achievement through an 
examination of the psychological dimensions of musical practice. Musical abilities, 
personality traits, motivation, intelligence, home conditions, and access to instruction all 
emerged as requisite factors, but were insufficient to fully describe musical success. 
Since Manturzewska’s (1979) study, music researchers have examined the roles of 
various musical strategies such as repetition, mental and physical practice, and modeling 
and have reported sometimes conflicting results. Different strategies appear to be more or 
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less effective with various subgroups of musicians (i.e. advanced versus beginner levels). 
On one matter, however, there is an apparent consensus: “The nature of practice is more 
determinative of retention than amount of practice” (Duke, Simmons, & Cash, 2009, p. 
315). In other words, musical achievement does not stem solely from accruing practice 
time, but is dependent upon the behaviors in which musicians engage during their 
practice time.   
Need for the Study 
Music education researchers have provided a working definition of musical 
practice (Maynard, 2006) and partial lists of factors that apparently lead to various 
measures of musical success (e.g., Manturzewska, 1979; Duke, Simmons, & Cash, 2009); 
however, music educators often still draw from their own subjective experiences to 
design instruction. Often lacking from this experience is an empirical understanding of 
(a) common practice behaviors and descriptions of how those behaviors relate to various 
measures of musical achievement; (b) how practice behaviors develop over time and 
among various subgroups of musicians, including potential developmental stages; and (c) 
how personality traits, home environment, motivation and other non-musical attributes 
interact to affect the development of practice behaviors and musical success. Rather than 
relying on subjective experience alone, teachers might benefit from a valid, research-
based perspective of the development of musical practice to improve planning and 
instruction, with the intention to promote greater effectiveness in instrumental musical 
education.   
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Many researchers have measured the impacts of various practice strategies on 
measures of musical achievement, but the resulting body of literature remains 
fragmented, incomplete, and lacking consensus (Grant & Drafall, 1991; Sikes, 2013). 
Researchers cannot build a comprehensive understanding of musical practice without 
addressing these obstacles to the study of musical practice. Several researchers have 
worked to determine why there are gaps in the music education literature and suggest 
appropriate ways to address them. I address four obstacles and the ways music education 
researchers are addressing them below: difficulties related to researcher access to solitary 
practice sessions, the covert and developmental nature of musical practice, the 
unreliability of self-report data, and weaknesses within the body of music education 
research.   
Obstacles to the Study of Musical Practice 
There are several obstacles to the scholarly study of musical practice, the first of 
which is researcher access into the private practice spaces of a diverse range of 
musicians. Musical practice is difficult to measure because practice is typically 
accomplished alone, away from guidance and intervention. Researchers who undertake 
the challenge need access into the private practice rooms of various types of musicians 
including beginners, school-aged students, college majors and minors, graduate students, 
amateurs, and professionals. Additionally, the intrusiveness of a researcher or video 
camera during musicians’ solitary practice sessions can hinder the inclination of potential 
participants who fear the distraction would negatively impact their efforts. Music 
education researchers need a non-obtrusive method for accessing private practice 
  4
behaviors over the full range of musicians of differing developmental levels and musical 
purposes.    
Next, the covert and developmental nature of practice habits makes the construct 
of musical practice difficult to break into identifiable parts (Pitts, Davidson, & 
McPherson, 2000). If we are to fully understand how musical practice changes with time 
and experience, and the implications of that growth for music education pedagogy, then 
researchers need an unobtrusive way to access varied musicians’ practice rooms over 
time to comprehensively catalogue practice habits and how those habits develop. This 
need is illustrated in the frequent inabilities of developing musicians to detect errors in 
their own playing, or identify and employ appropriate practice strategies for error 
correction (Rohwer & Polk, 2006; Byo & Cassidy, 2008; Miksza, 2009). Lacking self-
monitoring abilities, music students rely on the monitoring abilities and guidance of their 
teachers, which are often based on subjective experience rather than empirical 
expectations (Maynard, 2006). Eventually, the deficiencies found in the practice habits of 
developing musicians are rectified among those who achieve advanced-level status, but 
we still do not fully know why or how. It is probable that developing musicians who 
struggle beyond the subjective experiences of their music teachers simply drop out of 
instrumental instruction, which could mean that only musicians who are successful early 
in instruction persist to achieve advanced status. Music educators need better information 
so that they can more effectively address the needs of all student musicians. 
A third obstacle to the academic study of musical practice is that musicians’ 
descriptions of their own practice habits are frequently unreliable. Due to limited access 
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and the obtrusiveness of directly observing musical practice, many researchers have used 
the self-report format via surveys and questionnaires to gather data about the 
phenomenon. The self-report format came into question when, in a study comparing the 
self-reported and observed practice behaviors of professional musicians, Chaffin and 
Imreh (2001) discovered that even professionals were not completely accurate in 
reporting their own practice behaviors. They concluded that these inaccuracies were due 
to the way professionals think about practice; their participants occasionally reported 
combinations of small actions as singular activities or did not report actions that were so 
common that they believed them to be “understood.” If these problems have been shown 
in the effort to describe professionals’ practice, it is logical to assume that they could be 
compounded when conducting research with children, due to additional limitations in 
musical understanding and vocabulary development. 
The unreliability of self-report and the many obstacles to directly observing 
students’ practice behaviors might appear hopeless for music teachers who want to 
effectively guide their students’ efforts; therefore, a valid, research-based model of 
effectiveness for musical practice might aid teachers in designing instruction that is 
appropriate for various student developmental levels. Such a model might allow teachers 
to appropriately address the needs of a larger population of students and save direct 
observation for the few who do not conform to these norms. Researchers are making 
progress toward this goal, but the research available to guide pedagogy is frequently 
incomplete: Maynard (2006) suggested that “there are still many aspects of practice 
which research has yet to investigate in a detailed and specific way” (p. 62).   
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The fourth obstacle to understanding musical practice involves weaknesses in 
extant music education literature. Researchers build upon the work of those who come 
before them, but pervasive in the body of music education research from the 20th century 
are poorly designed studies with conclusions drawn far past the generalizability of the 
data. Grant and Drafall (1991) emphasized the need for better-designed research studies 
in music education, examinations of the processes of musical practice, and practical 
presentations of findings to drive pedagogy. Heller and O’Connor (2002) also suggested 
that, though many researchers were conducting well-designed music education studies, 
they were the exceptions rather than the rule in the late 20th century. In response to 
criticisms of previous research efforts, music education researchers in the late 20th 
century began to address their shortcomings.   
Currently in the early 21st century, many music education researchers are 
addressing these weaknesses by designing studies with more attention to validity, 
reliability, and generalizability of data and conclusions drawn from the data. Some are 
also developing sequential studies in efforts to create unified, comprehensive bodies of 
knowledge on music education topics. For example, Miksza (2006, 2007, 2009, & 2010) 
conducted a series of studies to identify the components of musical practice by examining 
practice behaviors and personality traits of high school and collegiate instrumental 
musicians. Miksza began with a comprehensive review of existing literature and the 
purposeful selection of variables identified in that body. Each study built upon the 
findings of the previous one, tweaking variable selection, methodology, and participant 
groups to refine the emerging representation of young musicians’ practice. Eventually, 
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Miksza (2012) developed a data-gathering tool to evaluate young instrumentalists’ 
perceptions of their practice behaviors. Further demonstrating a commitment to a well-
designed and appropriately reported body of research and in response to the scarcity of 
reliability estimates reported in music education research studies, Miksza (2012) reported 
both internal consistency and consistency over time estimates for the data-gathering 
instrument.     
In the 20th century, the body of music education research was characterized by 
inappropriate methodology and results drawn past the generalizability of the data (Heller 
and O’Conner, 2002).  In order to conduct sound research, therefore, Miksza’s (2012) 
study was based on studies from general education as well as some well-designed music 
education studies. First in this line of research, Bandura created a foundation for diverse 
education studies by experimenting with general learning behaviors in clinical settings. 
Then several researchers including Bandura, McPherson, and Zimmerman examined self-
regulated learning behaviors in authentic education settings. One result of this authentic 
examination was the theory of self-regulated learning. Finally, McPherson and 
Zimmerman (2002) applied the general findings about self-regulated learning to the 
context of music and developed the six dimensions of self-regulated musical learning. 
Miksza’s studies were based on this line of research because it provided a foundation for 
music education researchers’ attempts to address the obstacles of access, the covert and 
developmental nature of musical practice, and the difficulties of gathering data about 
musical practice.   
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A Research-Based Model of Effective Musical Practice 
Miksza (2012) based the Measure of Self-Regulated Practice Behaviors in 
Beginning and Intermediate Instrumental Students (MSRPBBIIS) data-gathering tool on 
McPherson and Zimmerman’s (2002) six dimensions of self-regulated musical learning, 
which were adapted from Bandura’s theory of self-regulated learning. The body of 
research on self-regulated learning was not limited by the obstacles that were inherent to 
much music education research of the 20th century and the music education researchers 
who undertook the application to music education carefully attended to the quality of 
their research designs. Fully understanding the dimensions of self-regulated musical 
learning requires familiarity with its development, as outlined below. 
Social cognitive theory. Self-regulated learning is a tenet of Bandura’s (1991) 
social cognitive theory. In the mid-20th century, Bandura was unsatisfied with the 
descriptions of learning promoted by behaviorists and cognitivists because they could not 
explain how human choice affects learning. Instead, Bandura recognized the roles of 
personal choice, desire, and environmental influences on human activity. The social 
aspect of Bandura’s theory suggests that the inner-person (cognition) and past behaviors 
interact with cultural and societal norms (environment). For example, young musicians 
learn to engage in music from their societies, but may learn from exposure to multiple 
concepts of music over time (e.g. engaging in a string quartet or a Balinese gamelan).   
This means that that “social structures are created by human activity, and sociostructural 
practices, in turn, impose constraints and provide enabling resources and opportunity 
structures for personal development and functioning” (Bandura, 2001, p. 15).   
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Bandura called this relationship triadic reciprocal causation, which represents the 
continuous interactions between internal personal factors, behavioral patterns, and 
environmental influences to shape behavior and learning (Bandura, 2001). An application 
of Bandura’s social cognitive theory to music education would be learners who develop 
attitudes and expectations for musical involvement from a combination of their inner 
desires (internal personal factors), societal indoctrination (environment), and their past 
experiences (behavioral patterns) when attempting musical involvement.  
Self-regulated learning. The theory of self-regulated learning emerged from one 
assumption of Bandura’s social cognitive theory: People are capable of self-regulation 
(Motl, 2007). In both of these theories, self-regulated learners are considered to be active 
builders rather than passive receptacles of knowledge and they build their learning 
through personal preferences, societal indoctrination, and past experiences (Zimmerman, 
1988). McPherson and Zimmerman (2002) applied the theory of self-regulated learning 
to the behaviors of music students with attention to their musical abilities, personality 
traits, motivations and home environments. They built on the assumption that learning is 
a socially constructed phenomenon, people are capable of self-regulation and that all 
behaviors result from interactions between environment, cognition, and behavior. Their 
model based on this theory contained six dimensions of self-regulated musical learning: 
motive, method, behavior, time usage, social factors, and physical environment.   
The motive dimension of self-regulated musical learning includes why learners 
choose to participate. Learners should feel capable of learning (self-efficacy), feel free to 
choose their own learning activities and outcomes (self-determination), and set their own 
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objectives for learning activities (goal-setting). We see the interaction between cognition, 
environment, and behavior in the motive dimension of self-regulated musical learning. 
Internal motivation (part of cognition) plays a role in learners’ motives because some 
seem inexplicably drawn to activities such as instrumental instruction while some are not. 
Many choose to participate in instrumental instruction because a family member or friend 
plays an instrument, which shows that environment (cultural expectation) also impacts 
motive. Finally, some choices are based upon early experiences in musical instruction, 
such as successes or failures, and enjoyment of various genres of music, which indicate 
that learners’ behaviors also impact their motive in self-regulated musical learning. All of 
these factors contribute to learners’ feelings of self-efficacy, self-determination, and 
motivation, as well as the perceived worth of their goals as measured in time and effort.        
The closely-related method and behavior dimensions of self-regulated musical 
learning include self-selected learning strategies and outcome behaviors. Students strive 
toward the goals they felt free and able to set in the motive dimension by planning, 
monitoring, and evaluating their efforts as well as instituting consequences for perceived 
successes and failures. The method and behavior dimensions include most of the 
activities commonly associated with the study of musical practice such as various 
measures of musical success (e.g. memorization, performance speed, and correctly 
performed notes and rhythms) and the effectiveness of practice strategies (e.g. repetition, 
modeling, and mental practice).   
Help-seeking behaviors and attention to models make up the social factors 
dimension of self-regulated musical learning. Musical practice, though usually 
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accomplished in isolation, is not independent of social influences. Zimmerman (2002) 
defined self-regulated learners as those who know when and where to seek help, rather 
than relying completely on their own educational devices. Learners are shaped by their 
access to instruction, past experiences, and environments in all aspects of perceiving and 
learning.    
Finally, all of these goal-setting, help-seeking, and strategy and outcome behavior 
selection activities take place within the time usage and physical environment dimensions 
of self-regulated musical learning, which include the time limits and settings within 
which learners choose to work. When managing their time, learners attempt to maintain 
their focus while working, and create plans in order to avoid burnout or injury from 
overexertion. The motive dimension is closely related to time usage in that self-efficacy 
and self-determination feelings influence how much time or energy a learner chooses to 
devote to given pursuits. When structuring their physical environments, learners locate 
places to practice and determine the tools they need. School-aged students may have little 
control over their home environments, transportation options, or the financial resources 
available for practice tools such as music stands and metronomes. Music teachers can 
assist all students by offering practice time at their schools, loaning musical equipment, 
and promoting the use of free metronome and tuner apps as needed. 
Collectively, the six dimensions of self-regulated musical learning appear 
sufficient to explain the complex phenomenon of musical practice, but research is still 
needed to address how practice behaviors emerge and develop over time. Furthermore, 
researchers still lack a valid, unobtrusive method for measuring the practice behaviors of 
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diverse musicians. It was in response to such problems that Miksza (2012) developed the 
MSRPBBIIS to measure the self-regulated musical practice behaviors of young 
musicians.   
Measure of self-regulated practice behaviors in beginning and intermediate 
instrumental students. The MSRPBBIIS is a survey instrument designed to quickly and 
efficiently measure the self-regulated musical learning of young musicians. Miksza 
(2012) grounded the measure in the literature on self-regulated learning and social 
cognitive theory. On it young musicians reveal their levels of agreement with statements 
like, “I can handle any musical problem” and “I use a metronome when I practice,” 
Miksza (2012) suggested that this tool could have application to research (by producing 
uniform data to enhance our understanding of self-regulated musical learning with data 
from multiple studies), and to pedagogy (by giving music teachers a quick way to 
evaluate potential strengths and weaknesses in the practice behaviors of their students).  
Miksza (2012) found preliminary data gathered with the MSRPBBIIS to be both 
internally consistent as well as reliable over time. Additionally, Miksza (2012) used a 
confirmatory factor analysis (CFA) and found the items had a good model fit to the six 
dimensions of self-regulated musical learning. A remaining concern was whether data 
gathered with the MSRPBBIIS reveals musicians’ actual practice habits. Miksza (2012) 
expressed concern about the self-report format of the MSRPBBIIS by stating that the 
predictive validity of the MSRPBBIIS should be evaluated “with observational designs 
that examine potential relationships between self-reports of self-regulated behavior and 
actual observed behavior” (p. 333).   
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Purpose Statement 
The primary purpose of my study is to learn more about the practice habits of 
young musicians through an evaluation of the predictive validity of Miksza’s (2012) 
MSRPBBIIS, by determining the extent to which self-reports gathered with the 
MSRPBBIIS predict observed behaviors. A secondary purpose is to examine the 
interactions between self-reported and observed practice behaviors in the self-regulated 
musical dimensions method (strategy selection and usage), time usage (time management 
behaviors), and behavior (choosing and monitoring outcome behaviors) and selected 
moderator variables to develop a more detailed understanding of students’ practice and 
practice perceptions. I presumed that moderating variables such as demographics (i.e., 
grade, gender, instrument, secondary instrument, and private lessons); practice habits; 
and the self-regulated musical learning dimensions of motive and social factors might 
influence the predictive validity of the primary variables measured by MSRPBBIIS as 
well as provide more information about how various groups of musicians practice.  
Research Questions 
1. To what extent can Miksza’s Measure of Self-Regulated Practice Behavior for 
Beginning and Intermediate Instrumental Students (MSRPBBIIS) be considered a 
valid tool for predicting practice behaviors within the self-regulated musical 
learning dimensions of method, time usage, and behavior in middle and high 
school instrumental students from Georgia?   
2. What are the relationships between self-reported variables and moderating 
variables: demographics (grade, gender, instrument, secondary instrument, and 
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private lessons); practice habits; and the self-regulated musical learning 
dimensions of motive and social factors?  
3. What are the relationships between observed variables and moderating variables: 
demographics (grade, gender, instrument, secondary instrument, and private 
lessons); practice habits; and the self-regulated musical learning dimensions of 
motive and social factors? 
Null Hypotheses 
1. There will be no statistically significant differences (p < .05) between self-
reported self-regulated practice behaviors in the self-regulated musical learning 
dimensions method, time usage, and behavior, and demographics (grade, gender, 
instrument, secondary instrument, and private lessons); practice habits; and the 
self-regulated musical learning dimensions of motive and social factors in the 
practice behaviors of middle and high school instrumental students in Georgia. 
2. There will be no statistically significant differences (p < .05) between observed 
self-regulated practice behaviors within the self-regulated musical learning 
dimensions method, time usage, and behavior, and demographics (i.e., grade, 
gender, instrument, secondary instrument, and private lessons); practice habits; 
and the self-regulated musical learning dimensions of motive and social factors in 
the practice behaviors of middle and high school instrumental students in Georgia. 
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Chapter Summary 
 Strategy selection and implementation during instrumental practice impacts 
musical achievement more than accrued practice time alone (Ericsson, Krampe, & 
Tesche-Romer, 1993; Jorgenson, 2002, Manturzewska, 1979), but the ways that students 
select and employ strategies are still unclear. Practice is a solitary activity occurring away 
from the observation and guidance of teachers, which means that teachers must rely on 
students’ explanations of their own behaviors to guide instruction. Additionally, the 
reliability of self-reports has been questioned because musicians may misreport, 
intentionally or unintentionally, their own actions (Chaffin & Imreh, 2001). For these 
reasons, we need a measurement tool to facilitate data collection and promote accurate 
descriptions of students’ practice habits that can inform pedagogy. Many researchers 
have already begun working toward this goal. In Chapter 2, I provide a historical 
chronology of research leading to the development of Miksza’s (2012) MSRPBBIIS and 
the need to estimate the predictive validity of that data-gathering instrument. 
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CHAPTER II 
LITERATURE REVIEW 
 The literature review for my study includes extant research on instrumental 
practice and self-regulated learning in chronological order, gradually progressing from a 
broad epistemology to Miksza’s (2012) concentration. First, I focus on Bandura’s social 
cognitive theory (SCT), in which learning is constructed by the individual through the 
interrelationships of mind, environment, and experience. Second, I show how SCT was 
the foundation for a social cognitive theory of self-regulated learning, in which the 
theoretical findings from Bandura’s experiments were examined and developed in natural 
classroom settings. Third, I emphasize the context of music education by examining 
McPherson and Zimmerman’s six dimensions of self-regulated musical learning: motive, 
method, behavior, time usage, social factors, and physical environment. Finally, I show 
how Miksza operationalized these six dimensions of self-regulated musical learning into 
a self-reported measurement tool for use in research designed to more fully define self-
regulated musical practice and improve music pedagogy.        
Bandura’s Social Cognitive Theory 
Bandura (1965) rejected the prevalent epistemologies espoused by contemporary 
researchers in the middle of the 20th century. This perspective on human behavior was 
uncommon at the time and allowed Bandura, and likeminded educational theorists such 
as Vygotsky, to form innovative questions about human behaviors. To Bandura, it was 
not enough to describe human behavior; epistemologies should also reasonably predict 
and explain human behavior. Additionally, it appeared to Bandura that people are not 
  17
simply impelled by inner forces or controlled by external forces; there must be some 
interplay between the two that allows people to act intentionally. Vygotsky (1978) 
suggested the learning occurs in two stages: first at a social level and second at an 
individual level. At the social level, a more knowledgeable other (teacher, coach, more 
advanced peer) introduces the information. On the individual level, learners’ operate 
within a zone of proximal development, or the distance between a learner’s ability with 
guidance versus their ability alone. The oscillation between working alone and with more 
knowledgeable others allows individuals expand their abilities. Bandura tested a similar 
concept.   
As part of his investigations leading to social cognitive theory, Bandura 
conducted the ground-breaking Bobo doll experiments in 1961 and 1963. In these 
experiments, Bandura examined the ways that toddlers interacted with a life-sized Bobo 
doll after watching an adult model act out an experimental treatment. Toddlers were the 
selected demographic because, although they may have previously learned the behaviors 
modeled in the experiment, the likelihood of them spontaneously performing the exact 
combinations of behaviors presented was very remote. I describe one of these 
experiments in detail here because the findings lead directly to the development of social 
cognitive theory and can be traced throughout my literature review from Bandura to 
Miksza (2012).   
Bobo doll experiments. Bandura (1965) examined the imitative responses of 
toddlers in three treatment conditions: model-reward, model-punish, and no-
consequences. The children were individually shown a model abusing a Bobo doll in a 
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set of four distinct aggressive behaviors, each with a distinct verbalization. Following the 
modeled aggressive behaviors, children in the model-reward treatment group saw a 
second man enter with treats and verbal praise for the aggressive model. Then the second 
man repeated all of the aggressive behaviors and verbalizations while the first model 
enjoyed the treats. Children in the model-punished group saw the second man enter to 
verbally reprimand and spank the aggressive model. Children in the no-consequences 
group saw nothing beyond the original treatment behaviors.   
Next, children were allowed to individually play in a room containing a Bobo 
doll, all of the items the aggressive model used to abuse the doll, and indiscriminate other 
toys, which allowed the children choice to imitate the modeled behaviors or engage in 
other play activities. Finally, after an interval of observed free-play, an experimenter 
enticed the children to recreate the modeled aggressive behaviors with rewards of verbal 
praise, juice, and stickers.   
Children in the model-reward and no-consequence groups initially imitated the 
aggressive behaviors similarly, but children in the model-punish group were significantly 
less imitative reflecting the influence of societal pressure (environment) on the children’s 
action. Children seemed at first to be influenced by the interaction between adult models 
and some internal process, but, once the experimenter introduced rewards, imitative 
behavior greatly increased among all groups. Bandura concluded that reinforcements 
influenced performance but not the ability to learn new things. All of the children learned 
the model’s behaviors but only acted them out when they felt sufficiently motivated or, in 
the case of the model-punish group, when they had reassurance that it was socially 
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acceptable to abuse the doll.   
The model-punish group learned behaviors by watching a “more knowledgeable 
other” abuse the doll, but were prevented from recreating their learned behaviors, at least 
in part, by the punishment they witnessed. Yet when encouraged and rewarded to act out 
the behaviors, many revised their choice. There was great diversity in responses, both 
following treatment conditions and again when the experimenter offered incentives; some 
in the model-punish group abused the doll despite the punishment and others did not 
abuse the doll at all despite incentives, which may indicate personal or behavioral issues 
that overrode the environmental reward and punishment triggers.   
Additionally, even with incentives, none of the children recreated all of the 
modeled behaviors, which led Bandura to another conclusion: Exposure is not enough to 
guarantee learning. The children did not pay attention to all of the model’s behaviors or 
many would have used their knowledge to get more juice and stickers during the 
incentive phase of the experiment. Finally, the children acted out considerably more of 
the physical behaviors (67%) than the verbal behaviors (20%) probably because young 
children can move their bodies better than they can speak. Motor capabilities, therefore, 
affect imitative behaviors.      
Based on the findings of the Bobo doll experiments, it appeared to Bandura 
(1977) that a combination of external events and internal functions were responsible for 
human behavior. This premise became the foundation of Bandura’s social cognitive 
theory (SCT), which emphasizes “continuous reciprocal interaction between behavior and 
its controlling conditions” (Bandura, 1977, p. 2). The concept of reciprocal interaction 
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was not designed to simplify human behavior into a few general rules, but to 
accommodate its complex and personal aspects.  
Triadic reciprocal causation. The foundation of SCT is triadic reciprocal 
causation, which means that people are controlled by the interaction between internal 
personal factors, behavioral patterns, and environmental influences rather than by any 
one factor alone (Bandura, 2001). Perception and learning are reciprocal in that each 
element (person, behavior, and environment) shapes and is shaped by the others. Internal 
personal factors include thought processes, emotions, and biological events. 
Environmental influences are grouped into those that are imposed, selected, or 
constructed by the individual. According to Bandura (2001), internal factors and 
environmental influences ultimately shape behavioral patterns as “sociostructural factors 
operate through psychological mechanisms to produce behavioral effects” (p. 14).   
Bandura (2001) cited an example that is applicable to music education. In this 
example, a child misbehaves in school and the behavior causes peers and teachers to 
dislike the child, which causes the child to think negatively of peers, teachers, and school. 
A similar problem in musical practice could begin with a child whose practice is 
ineffective. The child’s poor performance during class instruction earns the disapproval 
of the teacher and other music students. Eventually, the child thinks negatively about 
peers, teachers, and instrumental instruction. In both examples, the impetus is a behavior, 
but the impact of the behaviors affects the children’s cognitions, environments, and future 
behaviors. 
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 Human agency. Bandura’s doll experiment findings also informed the 
development of three constructs essential to SCT: human agency, observational learning, 
and self-regulation (Bandura, 1977). The first essential construct of Bandura’s SCT is 
human agency, as developed in the Bobo doll experiments (Bandura, 2001). Rather than 
being controlled by them, people use their “sensory, motor, and cerebral systems as 
tools… to accomplish the tasks and goals that give meaning, direction, and satisfaction to 
their lives” (p. 4). For example, the children in the Bobo doll experiments were able to 
make choices to imitate observed behaviors and revise those decisions when offered 
incentives. Their internal thoughts (cognition) triggered one decision, but societal 
pressures (environment) encouraged them to reconsider. Consequently, their behaviors 
were shaped by the interaction between cognition and environment.   
Bandura’s (2001) example to clarify this concept was Bunge’s analogy 
concerning the emergent properties of water. Fluidity and viscosity are more than just the 
combination of hydrogen and oxygen molecules, the interaction between those molecules 
creates new and unique properties that are more than the sum of their parts. In the same 
way, Bandura (2001) suggested that the interaction of human senses, motor abilities, and 
cognitive functions create human agency. Human agency’s core features (intentionality, 
forethought, self-reactiveness, and self-reflectiveness) are found frequently in the 
forthcoming theories of self-regulated learning and self-regulated musical learning, and 
in the practice behaviors of young musicians.    
The first of the core features, intentionality, describes self-efficacy beliefs, or 
personal views concerning ability to accomplish tasks (Bandura, 2001); in order to act 
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intentionally, individuals must believe that they are free and capable to act. In the Bobo 
doll experiments, many toddlers did not attempt to recreate the modeled vocalizations. 
One explanation for this is their self-efficacy beliefs about their developing verbal skills: 
Some students felt confident and attempted the verbalizations, but many chose not to. 
Intentionality also impacts musical practice; students who feel capable of achieving their 
goals put more time and effort into their work and persist beyond similarly-capable peers 
who begin with the belief that they are incapable.   
Forethought is the second core feature of human agency. It describes learners’ 
abilities to set goals, anticipate outcomes, and establish courses of action. The toddlers in 
the model-punish group of Bandura’s (1977) Bobo doll experiments used forethought to 
anticipate their own punishments should they act abusively toward the dolls. Young 
musicians may also use forethought to imagine themselves performing well for the class, 
correctly performing an element of class focus such as articulation, or assisting a 
struggling peer. These thoughts may propel them to practice rather than engage in other 
activities and to persist in their efforts despite frustration. In doing so young musicians 
hope to earn the praise of peers and teachers. 
Human agency’s core feature of self-reactiveness includes setting courses of 
action, motivating self, and regulating the enactment of the plans made during 
forethought. Self-reactiveness involves self-control during the performance task. Bandura 
(1965) suggested that some toddlers in the model-punish group of the Bobo doll 
experiments may have resisted the opportunity to abuse the Bobo doll because they 
wanted to avoid punishment. In the field of music, young students in the 21st century 
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have many activities and entertainments competing for their attention. It may require 
great motivational discipline to practice their musical instruments rather do something 
else. Then, once they begin practicing, further discipline is needed to avoid distractions 
such as family, text messages, and social media.      
Finally, the core feature of self-reflectiveness means that human agents reflect on 
themselves and the results of their actions. In turn, these reflections affect their self-
efficacy beliefs, or intentionality, when they next plan to act and the cycle repeats. 
Humans tend to repeat actions that produce positive results and avoid those that produce 
negative results such as pain, failure, or social disapproval (Bandura, 2001). Many 
toddlers in the Bobo doll experiments changed their behaviors once rewards were 
introduced. Young musicians who practice and attain the status they anticipated during 
forethought, for example success and praise in front of the class, are likely to practice 
again. Those who practice, perhaps inefficiently, and are criticized or mocked for poor 
performance may avoid practicing and performance in the future. 
 Human agency may be carried out personally, by proxy, or collectively (Bandura, 
2001). Musical practice involves both personal and collective agency. Sometimes 
musicians work through intentionality, forethought, self-reactiveness, and self-
reflectiveness alone for individual goals such as preparing a solo recital, but they are also 
capable of collaborating toward shared goals such as preparing a band concert. Even 
though it involves individual goals, personal agency is not free of social influences. 
Individualism is not the only goal of personal agency; according to Bandura (2001), it is 
valuable “because a strong sense of efficacy is vital for successful functioning regardless 
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of whether it is achieved individually or by group members working together” (p. 16). 
Personal agency interacts with, shapes, and is shaped by sociostructural influences. 
During band rehearsal, for example, if one student in a section has mastered the literature, 
then the entire section seems to improve quickly. In turn, a weaker player could be 
propelled by the improvement of the section to work more diligently during private 
practice sessions. This interaction between personal agents is collective agency.    
 It is in collective agency that SCT extends the construct of human agency to 
include a belief in communal accomplishment. The products of group efforts are not only 
due to the contributions of its members, but also to “the interactive, coordinated, and 
synergistic dynamics of their transactions” (Bandura, 2001, p. 14). Collective human 
agency is cyclical, controlled by the concept of triadic reciprocal causation, in which 
“sociostructural factors operate through psychological mechanisms of the self-system to 
produce behavioral effects” (Bandura, 2001, p. 15). In other words, both personal and 
collective agency are interlocking systems where mind, experience, and environment 
interact; none is always dominant but any may emerge as the controlling force in a given 
situation (Taetle & Cutietta, 2002). Much like viscosity cannot be reduced to just 
hydrogen or oxygen molecules, behavior cannot be reduced to either psychological or 
sociological factors only.   
 Observational learning. The second essential construct to SCT is observational 
learning, in which emulate more knowledgeable others. Human agents behave with 
purpose, reflect on behaviors and consequences, and are capable of self-regulation (Motl, 
2007), but those behaviors must be learned. Bandura (1977) suggested that behaviors are 
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learned through direct experience or observation.   
Learning through direct experience alone could severely limit knowledge 
acquisition. For example, researchers cannot actually manipulate every variable of 
interest without harming their participants. In addition, few, if any, studies would be 
published if researchers had to recreate each study in their bibliographical trails. In 
general, if direct experience were the only way to learn, many people would be injured or 
killed learning dangerous lessons. It is safer and more efficient to watch others, learn 
from their experiences, and build on their knowledge. As Bandura (1997) stated, 
“Observational learning allows for learning even when dire consequences would result 
from trial and error.”   
The consequences of relying on direct experience alone for success at musical 
practice could also be negative. The work that musicians do in private practice time is 
shaped by their musical cultures. This could be in a social form, such as a teacher who 
models and provides direct instruction, but it does not have to be. For example, some 
musicians learn in social isolation by choice or because they have no access to traditional 
instruction, but they nevertheless do not work independently of any musical culture. 
Rather than take a music class, these musicians may mimic live performances and 
recordings, collaborate with other non-traditional learners, or use web resources to guide 
them. Observing and imitating the efforts of others, regardless of access to direct 
instruction, is a way to learn performance within a musical culture.   
Bandura’s (1965) Bobo doll experiments led to the suggestion that learning 
through observation requires four functions from the learner: attention, retention, motor 
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reproduction, and motivation. First, a model is only useful when the learner pays 
attention to it. This requires that the learner exert attention and that the model be 
interesting to the learner in some way. It is possible that the children in Bandura’s (1965) 
experiments could not reproduce all of the model’s behaviors even with incentives 
because they did not fully pay attention to the model. Exposure to information, therefore, 
does not guarantee learning.   
Second, learners must be able to code and store modeled information in their 
brains long enough to use it (Bandura, 1997). Even if the children in Bandura’s (1965) 
Bobo doll experiments paid ample attention to the model, it is possible that some were 
unable to code the information quickly enough and store it long enough for future usage. 
Hearing and vision problems, learning disabilities, and drowsiness are all matters that 
could prevent learners from benefiting from a model’s example.    
Third, motor reproduction is required for outward manifestations of learning 
(Bandura, 1997). Young children have limited control over their speech abilities, so most 
of the imitations in Bandura’s (1965) Bobo doll experiments were of the modeled 
physical actions. The children may have known the verbalizations, but if the speech 
capabilities required to reproduce them were developmentally too advanced, they might 
be unable to share their knowledge with others.  
Finally, learners must be motivated to act (Bandura, 1997). Some children in the 
Bobo doll experiments did not imitate the modeled aggressive behaviors until they were 
given incentives, which meant that they knew how to act aggressively all along but chose 
not to until sufficiently motivated. Holland and Kobasigawa (1980) emphasized the 
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importance of motivation to outward demonstrations of learning: “A distinction between 
acquisition of a response and the performance of it is necessary because responses can be 
learned through observation, but they may never be made manifest unless performance 
conditions are sufficient” (p. 381).  
Observation is the first step in general learning, as learning by doing can 
frequently be inefficient and, in certain situations, unsafe. Direct experience then follows 
observational learning as learners attempt to imitate modeled actions and deepen their 
knowledge. Bandura (1977) stated that, “in most everyday learning, people usually 
achieve a close approximation of the new behavior by modeling and they refine it 
through self-corrective adjustments on the basis of information feedback from 
performance and from focused demonstration of segments that have been only partially 
learned” (p. 28). This suggests that an efficient way to teach young musicians to practice 
is to model appropriate practice strategies for them. Students must pay attention to the 
model, code and store modeled behaviors, and have the physical capacity and motivation 
to recreate modeled behaviors. Their observations shape their direct efforts as they 
attempt to recreate what they saw. During the direct experience process, teachers may 
also provide feedback and additional models that further support students’ efforts.   
 Self-regulation. The third essential construct to SCT, and the foundation for all 
other theories of learning addressed in my study, is self-regulation. Many theories of 
learning are based upon negative feedback control systems, but SCT is different in that it 
emphasizes human agents’ abilities for forethought and the motivating power of success. 
In negative feedback control systems, like control theory, negative feedback inspires 
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learner improvement through efforts to match standards, but positive feedback does 
nothing because the learner already meets the standard in question (Bandura, 2001).   
Negative feedback systems are found frequently in biological functions. For 
example, the human body monitors blood sugar and does nothing if the levels are within 
the acceptable range. If those levels change, the body must act to regain acceptable blood 
sugar concentrations. Extending that biological function to control theories of learning, 
those who know enough to do their jobs will cease to learn, but new requirements prompt 
learning to fill deficiencies and reinstate balance. Negative feedback systems are also 
frequently employed in band rehearsals, especially in the macro-micro-macro technique 
(Jagow, 2007). At the macro level, the band is led to play completely through a musical 
passage. The director then works at the micro level to correct mistakes and improve upon 
the performance of the ensemble and, finally, leads the group to perform the entire 
passage again in the hopes that the corrections are permanent. These rehearsals are 
shaped by negative feedback, which means that, if the ensemble performs something 
well, then that element receives no attention because the attention of the director is 
limited to error correction.     
 Bandura (2001) disagreed with negative feedback theories because the capacity 
for forethought allowed human agents to anticipate and act, using both positive and 
negative feedback to make adjustments. This does not mean good and bad feedback; it 
means that learners may learn as a reaction to a deficiency or they may learn because they 
are interested in something, regardless of its usefulness to them. For example, an engineer 
might participate in a social gathering with a band. Based on her experience, she may 
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choose to begin guitar instruction even though playing the guitar is not necessary to her 
success at work or home. Her attempts to learn guitar will shape her decisions to persist 
in instruction and could influence how she feels about future challenges, such as pottery. 
The success experienced by human agents when they effectively create and achieve 
standards motivates them to attempt other standards. Human agents are not limited to 
learning only what they need to know, they are free to learn whatever they want to know.    
In self-regulation, once human agents use forethought to anticipate standards and 
decide to act, they must regulate their actions. Bandura (1991) identified five systems 
necessary for self-regulation: self-monitoring, self-diagnosis, self-motivation, self-
judgment, and self-reaction. In the self-monitoring system agents must pay attention to 
their actions and the results of their actions in order to check their perceptions, set 
realistic goals, and monitor their progress. Additionally, human agents’ cultural 
indoctrination and previous social experiences shape their expectations and perceptions 
of success.    
According to Bandura (2001), the accuracy of an agent’s self-beliefs and self-
perceptions are vital to self-monitoring and self-regulation. Agents who believe that 
ability is developmental are more willing to persist than those who believe that ability is 
innate. Dweck and London (2004) suggested that this is due to agents’ blame focus after 
failure. Those who believe that ability is innate blame their failures on a lack of skill and 
quit trying, but those who see ability as developmental blame effort or strategy usage and 
try again.   
Another vital difference highlighted by Bandura (2001) is in agents’ beliefs about 
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whether it is possible to control or change their environments. Agents who believe they 
lack ability and/or that their environments are unchangeable will struggle to persist in 
setting and monitoring goals. This recalls Bandura’s triadic reciprocal causation in that 
the agent’s constructed environment shapes their feelings (personal factors), which 
combine to create certain behavioral patterns. In my study, these self-perceptions will be 
identified as task goals and incremental theories in the theory of self-regulated learning.     
In the self-diagnosis system, “self-knowledge provides direction for self-
regulatory control” (Bandura, 1991, p. 251). Agents look for patterns in their situations, 
thoughts, and behaviors so they can discover what causes them and change their reactive 
processes. Self-motivation systems in self-regulation require consistent monitoring, 
informative feedback, and a desire to change. Self-judgment involves developing 
personal standards, comparing those standards to societal norms, and valuing the activity 
in question. Finally, self-reactive systems “provide the mechanism by which standards 
regulate courses of action” (Bandura, 1991, p.256). Self-evaluation, perceived self-
efficacy, and ongoing regulation of motivation all impact the self-reactive system. 
Bandura concisely stated that “self-regulation is a multifaceted phenomenon operating 
through a number of subsidiary cognitive processes including self-monitoring, standard 
setting, evaluative judgment, self-appraisal, and affective self-reaction” (Bandura, 1991, 
p. 282).   
In summary, traditional instrumental instruction includes a combination of 
personal agency (individual goals and efforts) and collective agency (communal goals 
and efforts), as young musicians work individually to master their musical goals before 
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coming together with a teacher or ensemble for group efforts. The individual effort 
affects the success of the group work, and the group work drives forthcoming individual 
efforts by identifying areas of weakness, providing musical selections that are 
challenging and interesting, and providing models from which to learn. In this way, 
personal factors, behavioral patterns, and environmental influences interact to explain 
human behaviors such as musical practice; none are always dominant, but any can be the 
impetus for a given situation.   
Learners are human agents, actively involved in their own learning processes; 
they intend and plan to learn, monitor and evaluate their learning, and reflect on their 
successes and failures. According to social cognitive theory, this learning is most 
efficiently accomplished first through observation and then by direct, self-regulated 
efforts to enhance their understanding. Even young musicians who choose to learn 
outside of the traditional instrumental class, such as garage band guitarists, do not learn 
independently of models. These developing musicians seek out their own models in live 
performance, recordings, or on the Internet. In fact, they demonstrate the steps of self-
regulated learning quite well because they must take responsibility for their own learning 
at each stage rather than relying on the direct guidance of a teacher. Human agents’ 
abilities for forethought allow them to plan their learning activities, which they control 
and monitor. They compare their efforts to the standard of their own choosing, reflect 
upon their progress, and make changes as necessary.    
Bandura (1991) clearly identified the theoretical components of self-regulated 
learning and developed the social cognitive theory based on findings from the Bobo doll 
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experiments (1977). These findings led Bandura to conclude that self-regulated learning 
is possible because human agents are capable of forethought (the ability to anticipate and 
act in advance of stimuli). Once they exercise their abilities for forethought, self-
regulated learners then monitor, diagnose, motivate, judge, and react to their own efforts. 
These foundational systems were established in experimental settings, while later 
educational theorists applied them in natural classroom settings and thereby developed 
the theory of self-regulated learning.   
Theory of Self-Regulated Learning 
 The assumptions of Bandura’s social cognitive theory were discovered through 
experimental research conducted in controlled, laboratory settings and were later 
examined through practical application. During this practical examination, one of the 
SCT assumptions, self-regulation, emerged as a distinctive learning theory itself and was 
studied in natural classroom settings. The theory of self-regulated learning did not depart 
from SCT, however; the concepts of triadic reciprocal causation, human agency and 
observational learning are still present throughout the new theory. Also present are the 
SCT concept of forethought and the abilities to monitor, diagnose, motivate, judge, and 
react to ones’ own learning.     
 Zimmerman (1988) developed a formal definition of self-regulated learning as 
“the degree that individuals are metacognitively, motivationally, and behaviorally active 
participants in their own learning process” (p. 308). This definition is rooted in one of 
Bandura’s essential constructs to SCT: People are capable of self-regulation (Motl, 
2007). Zimmerman’s definition is dense, using very broad terms to describe a complex 
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phenomenon, but the body of research contains more accessible discussions of self-
regulated learning. 
Distilling from the work of prominent researchers in the field of self-regulated 
learning, I developed a meta-definition of self-regulated learning as an emergent process 
(McPherson & Zimmerman, 2002) characterized by the “active, goal-directed self-control 
of behavior, motivation, and cognition” (Pintrich, 1995, p. 5); “a set of context-specific 
processes” (McPherson & Renwick, 2001, p. 170) that are open-ended and cyclical, 
occurring in three phases: forethought, performance, and self-reflection (McPherson & 
Zimmerman, 2002). This meta-definition contains elements that are reminiscent of the 
description of musical practice I presented in Chapter 1. For example, Bandura’s (1991) 
five systems of self-regulated learning (self-monitoring, self-diagnosis, self-motivation, 
self-judgment, and self-reaction) are all represented in “active, goal-directed self-control 
of behavior, motivation, and cognition” (Pintrich, 1995, p. 5). Self-monitoring involves 
checking perceptions, setting realistic goals, and monitoring progress. While monitoring, 
learners self-diagnose appropriate ways to address patterns in their thoughts and 
behaviors. Monitoring and diagnosing are relevant only if learners have the self-
motivation to act on their plans. Finally, learners make self-judgments about their efforts 
versus societal norms and self-react through evaluating efforts, altering self-efficacy 
beliefs, and regulating motivation. These systems are applicable in any context 
(McPherson & Renwick, 2001) and are open-ended and cyclical, occurring in three 
phases: forethought, performance, and self-reflection (McPherson & Zimmerman, 2002). 
They are cyclical because changes to the learning process can be made at any stage based 
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on learners’ monitoring, diagnosis, motivation, or judgment, and self-reactiveness, which 
then influences potential future endeavors.     
Maynard (2006, p. 61) described the role of forethought in musical practice by 
stating that practice is “the act of repeating a motor skill with … intention.” Musicians 
intend to accomplish certain goals with their practice and they guide their practice 
activities through self-monitoring and self-reflection to the best of their developmental 
abilities. Additionally, Manturzewska (1978) reported that various elements of behavior 
(musical abilities and personality traits), cognition (intelligence), and motivation (home 
conditions and access to instruction) interact to codetermine musical success. Finally, 
musical success appears to be emergent, though we have not identified exactly how that 
development takes place.    
In summary, I developed a meta-definition from extant literature that 
characterizes self-regulated learning as an emergent process of setting goals to actively 
control behavior, motivation, and cognition in any context through the open-ended and 
cyclical phases: forethought, performance, and self-reflection. This meta-definition is the 
framework for the relationship between self-regulated learning and musical practice. 
Given the similarities between self-regulated learning and the processes involved in 
musical practice, I will examine the two together. Each element of my meta-definition is 
more completely defined below.    
Emergent. If learning evolves with the interaction between learners and more 
knowledgeable members of their societies, then learning should improve with accrued 
experience and continued feedback from others; therefore, it can be considered an 
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emergent process. McPherson and Zimmerman (2002) stated that learning emerges in 
four stages: observation, emulation, self-control, and eventually, self-regulated learning. 
Learning is also open-ended and cyclical, which means that learners do not necessarily 
progress directly through the stages. Each learning activity triggers new thoughts that 
may direct learners to reevaluate or add to their knowledge, which could necessitate a 
return to earlier stages. Additionally, the context-specificity of self-regulated learning 
means that learners progress organically through the stages for each field, discipline, or 
skill they attempt.   
In musical practice, learners pass through these same stages. For example, the 
Georgia Music Educators Association (GMEA) holds an annual in-service clinic and 
each year the great jazz musicians in the state get together at a restaurant to play. Among 
the listeners packed into the restaurant and surrounding sidewalk are many musicians 
who aspire to play jazz and who have their instruments ready, but are not among those 
elite performers who were invited to do so. These developing jazz musicians observe the 
masters at GMEA in-service and throughout the year, emulate the performances they 
hear, and develop the self-control to perform on their own. Occasionally, one of them 
gets the nod to play a tune at the in-service clinic. The passing of time often finds these 
young, aspiring musicians sitting annually with the masters providing a model for the 
next generation of jazz musicians in Georgia. 
Observational learning is one of the assumptions of SCT.  Bandura (1971) 
described it as a process in which learners observe and pay attention to a model, store the 
gathered information, possess motor skills necessary to demonstrate their knowledge, and 
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are motivated to attempt what they had learned. Direct learning refers to a person’s 
attempt to emulate an observed behavior. I described above how some jazz musicians in 
Georgia observe the masters and attempt to emulate what they see and hear, but their 
journeys toward mastery do not stop there: McPherson and Zimmerman (2002) added 
two additional levels: self-control and, the eventual goal, which is self-regulation. When 
learners consistently emulate learned actions, they are said to have achieved self-control. 
Ultimately, learners are able to learn without a model and emerge as the models of self-
regulated learning for others to observe. In the Georgia jazz scene, the self-control stage 
is represented by those musicians who are called up occasionally to perform with the 
masters. They are in control of their musical abilities, able to draw upon past knowledge 
and efforts to perform well, but still need an occasional refining nudge from more 
knowledgeable others. Once they achieve self-regulation in their jazz studies, they 
become the masters who are called by the Georgia music education community to 
perform. They become the models.  
Results from Hallam’s (2001b) study supported McPherson and Zimmerman’s 
(2002) assertion that self-regulated learning has an emergent nature. In the study, the 
reported practice habits of professional musicians were compared to those of novice 
musicians. The professionals demonstrated considerably more metacognitive skills in 
their practice, but those skills appeared to be attainable at various developmental levels 
for the younger musicians. Hallam’s (2001b) metacognitive skills are summed up in the 
forethought phase of self-regulated learning later in this chapter, but now the emergent 
nature of forethought is noteworthy. It appears that people can “learn to learn.”   
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The emergent nature of self-regulated learning is pervasive throughout my meta-
definition of self-regulated learning. Learners are active goal setters at their own 
developmental levels and increase in their capacity for self-control when making 
adjustments during the open-ended, cyclical phases of self-regulated learning. 
Additionally, each context can emerge independently. I provide a personal anecdote to 
illustrate this point: A past teacher of mine came to the Air Force reserve band as a 
master of Classical clarinet performance, but was eventually assigned to the Dixieland 
band. This clarinetist was a fully self-regulated performer in one genre, but returned to 
observation, emulation, and self-control to develop the unique skills required for another 
genre. As individuals such as my teacher continue to successfully engage in self-
regulated learning, their abilities to control that process should grow.       
Active, goal-directed self-control. The second section of my meta-definition of 
self-regulated learning recalls the SCT concept of human agency; humans act 
purposefully and with forethought (Bandura, 1991). Pintrich (1995) brought the concept 
of human agency to self-regulated learning by describing it as the “active, goal-directed 
self-control of behavior, motivation, and cognition” (p. 5). The active control of resources 
such as time, environment, and knowledgeable others includes knowing when to seek a 
model for observational learning and knowing where to find that model.    
Bandura (1977) addressed the concept of the more knowledgeable other with an 
emphasis on observational learning, in which learners first observe a model and then code 
and store information in their brains to be available for future use should they choose to 
act upon their new knowledge. According to Bandura’s (1991) concept of triadic 
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reciprocal causation, this suggests that the information (environment) interacts with 
cognition (person) and past experiences (behavior) to inform learning and potential 
action. During this process from social learning to individual effort, students’ abilities to 
control motivational beliefs like self-efficacy, goal orientation, and anxiety can impact 
their abilities to select and appropriately implement cognitive learning strategies. For 
example, Bandura (1991) described how goal setting and self-evaluation contribute to 
motivational beliefs and self-control. It is important to note that the learner’s perspective 
was vital, regardless of the accuracy of that perspective. Miksza (2012) stated it 
concisely: “self-regulated learning…describes learning activities from the student’s 
perspective and draws heavily from an individual’s self-image as a learner.” (p. 322). 
Self-set goals themselves are not motivational, but the feeling of accomplishment as the 
goals are achieved and self-action is positively evaluated can be (Bandura, 1991).   
In the learning environment, goal motivation is traced back to task goals and 
incremental theories. When task goals are set, failure is limited to a particular task. For 
example, if a student unsuccessfully auditions for All-State band, then the failure is 
specific to one audition. In contrast, when ego goals are set, failure determines self-worth 
so a student’s inability to make the All-State band is perceived to be due to a personal 
deficiency. The power of task versus ego goals is shown in a survey of 344 undergraduate 
music education and performance majors. Smith (2005) found that ego goals may have 
interfered with elements of effective musical practice, but task goals were consistently 
associated with positive strategy usage. Students who reported the belief that success was 
a result of practice and patience were also more likely to report effective strategy usage 
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than those who relied on talent.   
The second component of goal motivation involves incremental theories, which 
represent whether a person attributes success to talent or practice. The role of motivation 
in music instruction was illustrated in Costa-Giomi’s (2004) study during which fourth-
graders were offered three years of free piano lessons in an effort to uncover potential 
differences between students who persisted and quit musical instruction. Preliminary data 
and test results revealed that those who persisted and dropped out shared similar 
demographics, self-esteem, and general or music aptitudes; the differences between them 
appeared to be in achievement and motivation. Dropouts demonstrated lower 
achievement, practiced less, missed more lessons, and completed less homework than 
those who persisted. If the students who dropped-out were less committed because they 
believed that talent, not effort, determined success, then they illustrated Pintrich’s (1995) 
emphasis on active involvement in learning and the need to control one’s behavior, 
motivation, and thinking in the definition of self-regulated musical learning. It may 
benefit music educators to monitor whether their students attribute success to talent or 
practice when motivation begins to lag during instruction.   
Context-specific processes.  The final segment of my meta-definition of self-
regulated learning states that it is “a set of context-specific processes” (McPherson & 
Renwick, 2001, p. 170) that are “open-ended and cyclical, occurring in three phases: 
forethought, performance, and self-reflection” (McPherson & Zimmerman, 2002; 
Zimmerman, 2002). Combined with the first two segments of my meta-definition, we 
arrive at a description of learning as an emergent process concerning the ability to 
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actively set-goals and control them in context-specific situations. In this section, I present 
some research studies that informed the three phases of self-regulated learning, then the 
phases themselves, and, finally, show their open-ended and cyclical natures. 
The research informing self-regulated learning in music is largely attributable to 
Zimmerman, whose efforts to examine various aspects and processes of self-regulated 
learning in authentic educational settings have been virtually inexhaustible. Schunk and 
Zimmerman (1994) examined differences between novice and expert musical practice, 
and found that young musicians do not self-regulate as well as professionals. A couple of 
years later, Cleary and Zimmerman (2000) conducted a similar study with similar results. 
Other collaborations revealed high correlations between self-regulatory processes and 
academic achievement or aptitude (Zimmerman & Martinez-Pons, 1986; Zimmerman & 
Bandura, 1994). In addition, Zimmerman examined teachers’ awareness of self-regulated 
learning processes in multiple collaborative studies to determine whether self-regulated 
learning behaviors can be taught and how (Zimmerman & Martinez-Pons, 1988; 
Zimmerman, Bonner & Kovach, 1996). The three phases of self-regulated learning were 
developed from the findings of these studies and many more. 
Forethought. Bandura’s (1965) Bobo doll experiments led to the identification of 
forethought as an essential part of human agency in social cognitive theory. Zimmerman 
(2002) continued to emphasize the importance of forethought as the first phase of self-
regulated learning, which occurs in two separate functions: task analysis and self-
motivation beliefs.       
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Task analysis. Hallam’s (2001b) study supported Zimmerman’s claim that 
forethought requires task analysis by comparing the way novice and professional 
musicians reportedly practice. The metacognitive skills used in musical practice, as 
described by Hallam (2001b), are all associated with Zimmerman’s concept of 
forethought: the abilities to accurately identify their own strengths and weaknesses, 
assess task requirements, and develop strategic plans to address those weaknesses and 
requirements. Musicians do not usually practice blindly. They mentally reflect on the 
required task and their own perceived ability to complete it, and then design a plan based 
on their reflections to maximize their strengths, address their weaknesses, and complete 
the task (Ericcson, 1993; McPherson, 2005).     
Self-motivation. Motivation is under ongoing investigation by researchers 
because it is cognitive, hidden in the inner workings of the mind, and direct examination 
is impossible. We can only study it indirectly through the visible consequences of its 
characteristics: self-efficacy belief, goal-setting, and self-determination.     
First, self-efficacy belief, or personal belief about ability, is foundational to 
Bandura’s (1991) concept of human agency. In fact, Bandura suggested that the “human 
capacities for forethought, reflective self-appraisal, and self-reaction emphasized the 
prominence of cognitively based motivators in self-regulation” (p. 282). People who 
choose to learn and are able to structure their learning environments may feel exhilarated 
by learning experiences, but the opposite can also be true. People who experience 
negative feelings about why they are learning or their own abilities may avoid learning 
situations. In music education, we likened this to students who practice, perhaps 
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inefficiently, but do not attain the desired standards. They may choose to avoid musical 
practice and music instruction rather than endure negative self-evaluation, teachers’ 
critiques, and peers’ comments.   
Bandura identified motivation as necessary for inspiring overt demonstrations of 
knowledge (Holland & Kobasigawa, 1980). In the Bobo doll experiments, Bandura 
(1965) showed that children who witnessed punishment for aggressive behaviors were 
unlikely to imitate those behaviors on their own, but imitative behaviors greatly increased 
when the experimenter offered incentives for them. These actions indicate a clear 
division of motivation into two distinct types: intrinsic and extrinsic. Sometimes people 
act because they want to and at other times they are prompted to action by outside forces. 
There is a debate in music education and the larger education communities about 
the relative effectiveness of intrinsic versus extrinsic motivators on achievement and self-
efficacy beliefs. It is easier to develop extrinsic motivators because they involve external 
rewards and incentives, but personal desire and other forms of intrinsic motivation appear 
to relate more closely with success (Deci & Ryan, 1982). Learners anticipate feelings of 
accomplishment or courage in new situations; “Motive impels behavior; self-incentives 
motivate and direct behavior through cognitive anticipatory mechanisms” (Bandura, 
1991, p. 264).   
Many researchers are concluding that intrinsic rather than extrinsic motivators 
consistently impact success and self-efficacy positively while extrinsic motivators can 
produce mixed results. For example, Pitts, Davidson, and McPherson (2000) reported 
that, in the first 20 months of instrumental instruction, extrinsic motivators produced 
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inconsistent results but a genuine desire to learn was consistently associated with 
performance success. Austin and Berg (2006) found that most interviewed 6th grade band 
and orchestra students described their reasons to practice in terms of intrinsic motivators, 
such as personal interest, rewards of effort, and emotional responses. Furthermore, 
students who reported or demonstrated less intrinsic motivation were more likely to cease 
musical instruction (Costa-Giomi, 2004), made fewer gains in achievement (McPherson, 
2000/2001), and required more adult interventions during learning tasks (Pitts, Davidson, 
& McPherson, 2000).   
Sometimes, however, extrinsic motivators may be appropriate to foster the level 
of focus and persistence that leads to increased achievement and improved self-efficacy 
beliefs. In the Bobo doll experiments, Bandura (1965) showed that children were more 
willing to overtly demonstrate their knowledge of modeled aggressive behaviors when 
rewarded with juice, treats, and verbal praise. In a later study, Bandura (1991) suggested 
that external motivators could be especially effective when combined with feedback 
concerning one’s progress. Bandura and Schunk (1981) successfully used self-directed, 
computer-based math instruction techniques to improve both the self-efficacy perceptions 
and achievement of students who had previously struggled in math. The improvement 
required students to persist through consistent applications of self-directed strategies over 
time, but because students became increasingly interested in the academic pursuit, they 
spent more time successfully interacting with the learning environment. It is possible, 
therefore, that extrinsic motivators may lead some students to persist and actively engage 
in learning activities long enough to become successful and more intrinsically motivated. 
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Second, goal-setting abilities are affected by self-efficacy and motivational beliefs 
due to the cyclical nature of self-regulated learning (Bandura, 1991). As a result, students 
with low intrinsic motivation may require more adult intervention and external 
encouragement to persist long enough to succeed. Low intrinsic motivation may be 
related to poor self-efficacy beliefs; according to Zimmerman (1998), “knowledge of how 
one is doing alters one’s subsequent behaviors… in the form of personal goal setting and 
self-evaluative reactions” (p. 251). For example, McPherson and McCormick (1999) 
found that harder working musicians reported higher levels of cognitive strategy use, 
which allowed them to monitor their own progress and efficiently organize their practice 
time to optimize performance achievement.   
Self-regulated cognitive strategies are emergent and Hewitt (2011) found that they 
can be taught. Furthermore, Hewitt reported that taking the time to teach and practice 
self-evaluation in the music classroom did not negatively impact summative 
performances of a treatment group when compared to a control group. As students 
learned to set goals and were guided through the strategy selection and usage processes, 
they felt more able to learn and became increasingly willing to invest the time and energy 
needed for learning (Bandura, 1991). “Success in goal attainments builds a sense of 
personal efficacy” (p. 273) and efficacy is inherently motivating.   
Third, self-determination is the process in which students choose to engage in a 
task, and find value and pleasure in the activity (Deci & Ryan, 2012). As early as 1934, 
Dewey emphasized the role of interest in artists’ selections of models, techniques, and 
limitations within their creations; “the directive source of selection is interest” (p. 99). 
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Freedom of choice in goal-setting, coupled with a teacher to assist with guidance and 
encouragement, leads to achievement and fosters intrinsic motivation. Gregg (2009) 
found self-determination to be the most significant factor in determining student success. 
Instrumental classes in schools are not usually mandatory; therefore, students who choose 
to enroll may be self-determined to some degree. Teachers, therefore, only need to foster 
those feelings and avoid extinguishing the sense of freedom and interest that prompted 
their students to enroll.   
Maehr, Pintrich, and Linnenbrink (2002) provided an example of self-
determination in practice in their description of a music classroom characterized by 
achievement goal theory, in which goal setting drives motivation to learn. In it, tasks and 
learning activities reflected students’ choices and interests. Even nominal choices, such 
as selecting concert repertoire from teacher-given choices, were shown to be more 
motivating than no choice. Task and learning activities also made the most of the point 
where ability met challenge and were focused on improvement. Choice, ability, and a 
focus on improvement gave students’ authority and responsibility in their own learning, 
which motivated and empowered them to persist. “The self-directed action of doing 
something for its inherent value, for the sake of self-growth, is characteristically 
exhilarating, gratifying, and uplifting- in a word, enjoyable” (Elliott, 1995, p. 118). 
 In summary, motivation is dependent on why students choose to engage and 
persist in learning activities. Self-efficacy beliefs are vital to students’ motivations, but 
some students are empowered by internal forces and others by external rewards. Internal 
forces, or intrinsic motivators, are more closely linked with success, but some students 
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may need external rewards in order to persist until they internalize the benefits of 
participation in learning activities. Experiencing success in the setting, monitoring, and 
achieving of goals is inherently motivating, regardless of whether the goals come from a 
personal desire or the direction of a teacher. Students exercise self-determination when 
they choose to participate or not based on their self-efficacy beliefs, which stem in part 
from their past successes and failures. Classrooms that emphasized achievement goal 
theory and student improvement motivated students to learn with increasingly deeper 
levels of effort.      
Performance. Forethought is insufficient to describe self-regulated learning 
because learners must work and have the skills to monitor their efforts (Hallam, 2001a). 
Zimmerman (2002) called the second phase of self-regulated learning the performance 
phase and divided into two sub processes: self-control and self-observation. Self-control 
includes the ability to focus, instruct one’s self, and use appropriate task strategies 
(Zimmerman, 2002). Given the emergent nature of self-regulated learning and that self-
control is the third stage, following observation and emulation (McPherson & 
Zimmerman, 2002), young musicians may be limited in their abilities to focus, self-
instruct, and use task strategies. Hallam (2001a) reported that most student musicians 
could name practice strategies, but few implemented them appropriately for their practice 
needs. They required guidance and modeling from a teacher to develop effective 
monitoring skills.   
 Students who struggle with self-control and self-observation frequently work 
aimlessly, with little forethought to guide them. For example, Zimmerman (2002) 
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reported that many students studied without any goals or strategies, but hoped that they 
would stumble across the right information in random reading and reviewing of assigned 
materials. Young musicians may also move thoughtlessly through practice behaviors 
without setting or monitoring any real performance goals (Duke, Flowers, & Wolfe, 
1997). Knowing and being guided through self-regulated learning strategies could help 
student musicians take ownership of their learning and develop habits that lead more 
frequently to success. McPherson (1997) concluded from surveys and interviews with 
young musicians that appropriate strategy usage and the ability to execute what is in the 
mind were vital to developing performance skill. Developing these skills requires 
observation and emulation of a self-regulated model and continued guidance through the 
self-control stage before learners can emerge as fully self-regulated.     
Self-reflection. Once the forethought and performance phases are executed, self-
regulated learners move to the self-reflective phase, which includes self-judgment and 
self-reaction. In SCT, self-reflection informs learners’ motivation toward future action; 
according to Bandura (1991), “success in goal attainments builds a sense of personal 
efficacy” (p. 273). When human agents decide to act (intentionality), make plans to act 
(forethought), monitor the effectiveness of their actions (self-reactiveness), and reflect on 
their actions (self-reflectiveness) with feelings of satisfaction or accomplishment, then 
they increasingly believe in their own abilities to act in the future. Their future ambitions 
may grow in perceived difficulty or magnitude and their plans may become increasingly 
courageous. With increased self-efficacy beliefs, human agents may become more willing 
to take risks and invest more time and energy, because the activity is positive and 
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rewarding (Bandura, 1991).   
The opposite can also be true. Students who undervalue themselves as they reflect 
on the results of their actions or devalue themselves when self-compared to others get 
stuck in a negative self-evaluation cycle (Bandura, 1991). They repeatedly underestimate 
themselves and their actions, and reward themselves less each time they act. Each new 
effort, therefore, begins with a diminished sense of self-worth and ability. O’Neill (1999) 
found anecdotal evidence of the negative self-evaluation cycle in an examination of flow 
theory. Moderate achievers reported that their peers were critical and competitive, but 
high achievers reported feeling encouraged and supported by the same peer group. It is 
possible that the feedback was received differently by those with different efficacy 
beliefs, which could cause a self-fulfilling prophecy and poor achievement to reinforce 
negative beliefs. 
Accurate self-judgments and self-reactions are vital to self-regulated learning; 
therefore, each new attempt at learning is shaped by reflections on previous perceived 
successes and failures. The conclusions drawn in self-reflection impact the forethought 
phase of the next activity and the amount of effort learners invest in the performance 
phase. This emphasizes the open-ended, cyclical nature of the three phases of self-
regulated learning (Zimmerman, 2002).   
Deliberate practice. The discussion of my meta-definition has shown how self-
regulated learning is an emergent process (McPherson & Zimmerman, 2002) 
characterized by the “active, goal-directed self-control of behavior, motivation, and 
cognition” (Pintrich, 1995, p. 5); the process is open-ended and cyclical, occurring in 
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three phases: forethought, performance, and self-reflection (McPherson & Zimmerman, 
2002). This final section will complete the meta-definition with a description of self-
regulated learning as “a set of context-specific processes” (McPherson & Renwick, 2001, 
p. 170). Deliberate practice (Ericsson, 2008) is useful for understanding the context-
specificity of self-regulated learning because it focuses on the same elements and 
contextual functions found in self-regulated learning. 
Ericsson, Krampe, and Tesche-Romer (1993) investigated the practice and 
development of elite performers in multiple disciplines, such as music, sports, and 
academia, to determine if practice factors separated them from others in their fields. Elite 
performers, in this study, were defined as those who surpassed professional status in their 
respective fields; they were the innovators, those that made lasting impacts on their 
fields. Results from their investigation indicated that elite performers consistently 
completed ten or more years of non-motivating, effortful training with a teacher or coach 
beyond attaining professional status. Training was characterized by teacher-tailored 
sessions, built around their existing skills and knowledge, and was focused on improving 
specific tasks. Teachers provided immediate, meaningful feedback, time for problem-
solving and evaluation, and repeated opportunities to refine performance behaviors.   
The focus on the teacher or coach in deliberate practice is important in the 
discussion of self-regulated learning. Elite performers were not necessarily under 
constant tutelage, but they knew when to seek help, which is a characteristic of self-
regulated learning. It seems counterintuitive that self-regulated learners would require the 
intervention and support of a teacher but, “what defines them as ‘self-regulated’ is not 
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their reliance on socially isolated methods of learning, but rather their personal initiative, 
perseverance, and adoptive skill.” (Zimmerman, 2002, p. 70)   
Not only are self-regulated learning and deliberate practice applicable across 
contexts, but they are also applicable across age groups to various degrees. For example, 
Bartolome (2009) conducted interviews with three third grade students who were 
researcher-identified after nine-months of recorder instruction as “highly-successful 
beginning recorder students” (p. 43). Self-regulated learning behaviors appeared to 
naturally emerge among the young students, though the dimensions of highest focus- 
motive, method, behavior, time usage, social factors, and physical environment- varied 
among the students. On the other end of the age spectrum, Krampe and Ericsson (1996) 
discovered that elderly expert musicians who engaged in deliberate practice did not show 
the expected age-related decline in performance except in the most complex conditions. 
In fact, the older musicians practiced deliberately to maintain their performance skills. 
Regardless of age and experience level, across multiple disciplines, the best performers 
are those who demonstrate deliberate practice.     
Zimmerman’s (1998) description of the context-specificity of self-regulated 
learning is strikingly similar to that of deliberate practice. It established how writers, 
athletes, musicians, and students all brought unique activities to the same self-regulatory 
processes: goal-setting, task strategies, imagery, self-instruction, time management, self-
monitoring, self-evaluation, self-consequences, environmental structuring, and help 
seeking. For example, in self-monitoring, authors kept records of what they had written, 
athletes filmed matches for replay, musicians kept daily records of their progress toward 
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a goal, and students tracked their completed assignments. All of them actively monitored 
their progress, but used different strategies appropriate to their individual fields. 
Regardless of learning context, the processes of self-regulated learning, and deliberate 
practice, are evident in various forms.  
Summary. The meta-definition of self-regulated learning described in this section 
established first that self-regulated learning behaviors are emergent and can be learned 
(McPherson & Zimmerman, 2002). Next that self-regulated learners are active, goal-
setters, who monitor and evaluate their goals, and base their efficacy and motivation 
beliefs on their evaluative processes (Pintrich, 1995; Zimmerman, 2002). Finally, the 
meta-definition concluded with an emphasis on the context specificity of self-regulated 
learning (McPherson & Renwick, 2001).   
Musical practice, when viewed through the lens of social cognitive theory, is 
executed and developed through an interaction between self and cultural indoctrination. 
Ideally this indoctrination happens when learners observe and emulate more 
knowledgeable others, begin to control their own efforts, and eventually emerge as self-
regulated musicians able to identify and solve their own musical problems as well as 
guide others. We know that self-regulated learning of musical practice behaviors appear 
to be emergent and teachable, if learners are active participants in their own music 
educations. These findings apply general self-regulated learning theory to the context of 
musical practice, but we must examine musical practice specifically to clearly define the 
processes through which musicians develop self-regulated practice behaviors.  
The phases of self-regulated learning can be applied to any tasks or goals, in all 
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disciplines and learning contexts. Knowing more about the context specificity of self-
regulated learning in general led to the exploration of self-regulated learning within 
specific disciplines. McPherson and Zimmerman (2002) examined the ways musicians 
regulate their own practice time, which led to the development of six dimensions of self-
regulated musical learning.   
Six Dimensions of Self-Regulated Musical Learning 
 This literature review began with a description of Bandura’s Bobo doll 
experiments, which were foundational to the development of social cognitive theory 
(Bandura, 1977). SCT stated that humans act intentionally, learn observationally, and are 
capable of regulating their own behaviors, motivations, and cognitions (Bandura, 1991). 
Then Zimmerman’s theory of self-regulated learning underscored one aspect of SCT: 
self-regulated learning. Self-regulated learning is emergent, context-specific, active and 
goal-directed self-control, occurring in open-ended and cyclical phases (Zimmerman, 
2002; Pintrich, 1995; McPherson & Zimmerman, 2002).   
Once we understand self-regulated learning, we can apply it to specific contexts, 
for example, self-regulated musical learning. Schunk and Zimmerman (1994) suggested 
that research was needed to identify the subtle processes used by students to regulate their 
own learning. Almost a decade and numerous intermediate studies later, McPherson and 
Zimmerman (2002) identified six dimensions of self-regulated musical learning: motive, 
method, time usage, behavior, physical environment, and social factors. These 
dimensions were developed from the theoretical genealogy described above, so their 
principles relate directly to social cognitive theory and the theory of self-regulated 
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learning. Figure 1 (p. 54) illustrates how each related to a scientific question, 
socialization process, task condition, and self-regulation attribute and process.     
Motive. The motive dimension of self-regulated musical learning addresses why 
learners choose to learn, or the extent to which they feel the freedom and ability to make 
learning decisions (McPherson & Renwick, 2001). This dimension emerges naturally 
from Bandura’s (1977) core concepts of human agency: intentionality, forethought, self-
reactiveness, and self-reflectiveness. For example, Austin and Berg (2006) found that 
elementary instrumental students’ (N = 224) reported practice motivation in terms of their 
interests, efforts, and feelings. These human agents are not mindlessly controlled by 
external forces, but make choices about instrumental instruction based on their interests 
(intentionality). They plan (forethought) and monitor their efforts (self-reactiveness), and 
consider how they feel about the results of their efforts (self-reflectiveness).   
The motive dimension is grounded in previous literature and includes emphases 
on self-efficacy and self-motivation. In social cognitive theory, motivation is a 
requirement for overt demonstrations of learning (Bandura, 1997). Some children in the 
Bobo doll experiments only chose to act aggressively when an offered incentive, which 
means that, just because they learned the behaviors, they did not feel obligated to act on 
them without reason.   
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Scientific 
Question 
Psych. 
Dimension 
Task 
Condition 
Socialization 
Process 
Self-
Regulatory 
Attribute 
Self-Regulatory 
Process 
Why? Motive Choose to 
participate 
Vicarious or 
direct 
reinforcement  
 
Self-motivated Goal setting 
and self-
efficacy 
How? Method Choose 
method 
Strategies are 
modeled or 
guided 
 
Planned or 
Routinized 
Task strategies, 
imagery, self-
instruction 
When? Time Choose 
time limits 
Socially 
planned and 
managed 
 
Timely/ 
Efficient 
Time 
management 
What? Behavior Choose 
outcome 
behavior 
Socially 
monitored and 
evaluated 
Self-aware of 
performance 
Self-
monitoring, 
evaluations, 
consequences 
 
Where? Physical 
Environ. 
Choose 
setting 
Structured by 
others 
Environmental 
sensitivity and 
resourcefulness 
Environmental 
structuring 
With 
whom? 
Social 
Factors 
Choose 
partner, 
model, or 
teacher 
Help is 
provided by 
others 
Socially 
sensitive and 
resourceful 
Selective help-
seeking 
Figure 1. Six Dimensions of Self-Regulated Musical Learning.  Combined from 
Zimmerman, B. J. (2002). Becoming a self-regulated learner: An overview. Theory into 
Practice, 41(2), 64-72, p. 75. & McPherson, G. E., & Zimmerman, B. J. (2002). Self 
regulation of musical learning. In R. Colwell, & C. Richardson (Eds.), The New 
Handbook of Research on Music Teaching and Learning (pp. 327-347). New York, NY: 
Oxford University Press. 
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Self-motivation, self-efficacy beliefs, and goal-setting are also requirements of 
self-regulated learning in SCT and in the theory of self-regulated learning. Schmidt 
(2005) showed that, in a study of 300 band students in 7th–12th grades, performance 
mastery and effort correlated strongly with self-concept and intrinsic motivation. This 
means that student feelings about their abilities and efforts were related to their 
achievement.   
Additionally, the cyclical nature of self-regulated learning requires learners to 
control their motivational beliefs in order to effectively plan future action when returning 
to the forethought stage. Bandura (1991) suggested that learners with positive self-
efficacy and self-motivational beliefs generally demonstrated more willingness to act and 
persist, both of which lead to higher achievement overall. In contrast, fourth- grade 
students (N = 67) in Costa-Giomi’s (2004) study who missed more lessons and achieved 
less in the first six months than their peers, were more likely to drop-out of instruction.   
The self-regulated musical learning dimension of motive influences every aspect 
of musical learning. Students’ choose to engage and persist in learning activities based 
upon interests and continuously revised feelings of accomplishment. They also determine 
the amount of effort to expend on an activity based on their feelings of ability and 
interest. The strategies and actions employed during their effort form the method 
dimension.           
Method. The method dimension of self-regulated musical learning addresses how 
learners learn. In the motive dimension we focused on self-efficacy, goal-setting, and 
self-determination, the method dimension reflects the ability to plan, monitor, and 
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evaluate practice and performance (McPherson & Renwick, 2001); therefore, self-
regulated musical learning begins with setting goals in the motive dimension and then 
deciding how to achieve those goals in the method dimension.     
 The elements of the method dimension - planning, monitoring, and evaluating 
progress - all require error detection abilities, a repertoire of practice strategies, and the 
ability to match appropriate strategies to errors (Hallam, 2001a). These abilities are 
frequently limited by students’ inadequate knowledge of practice strategies and their 
general inability to identify errors in their own performance (Rohwer & Polk, 2006). 
Looking through the lens of Bandura’s triadic reciprocal causation, knowledge is 
influenced by interactions with more knowledgeable members of society so error 
detection and correction skills are refined by learners as they interact with teachers. We 
can confirm through research that teaching and modeling self-evaluation may promote 
students’ abilities to detect errors and appropriately apply practice strategies (McPherson, 
1997; Miksza, 2009; Hewitt, 2011); however, few teachers’ approaches are consistent 
with such findings (Barry & McArthur, 1994).     
In addition to knowing practice strategies and using them to plan effective 
practice, students must also be able to properly implement the strategies they know (Byo 
& Cassidy, 2008). For this reason, monitoring and evaluating practice and performance 
are vital to the method dimension of self-regulated musical learning. Self-instruction, 
effective practice routine organization, and an understanding that performance is directly 
related to practice are all skills that can improve self- monitoring and evaluation 
(Ericcson, Krampe, & Tesche-Romer, 1993; McPherson, 2005). 
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 Nielsen (2001) observed the three steps in the method dimension - planning, 
monitoring, and evaluating – in the practice of two conservatory music students. Both 
demonstrated high levels of self-regulated learning by setting specific practice goals, 
planning strategically, and engaging in self-instruction and continuous self-monitoring. 
Noteworthy in these observations, however, was the fact that they self-evaluated on 
criteria they adopted and revised for themselves rather than relying solely on the 
assistance of a teacher. These learners controlled their own development of knowledge 
based on what they had previously learned. They also demonstrated Bandura’s (1991) 
requirements for self-regulated learning: self-monitoring, self-diagnosis, self-motivating, 
self-judgment, and self-reaction. Furthermore, by demonstrating all of these in the 
absence of direct teacher interventions, these students demonstrated that they had 
progressed past the observation, emulation, and self-control stages of self-regulated 
learning and had emerged as fully self-regulated learners.   
Conservatory students are on the elite end of musical practice and performance, 
but amateur and student musicians can develop similar skills appropriate to their 
developmental levels and needs. Despite this, few instrumental music teachers prepare 
students to work alone, to set specific goals and practice strategies, encourage self-
evaluation, or monitor their students’ self-beliefs on their own learning (Zimmerman, 
2002). Teachers may find it helpful, therefore, to remember the stages of emerging self-
regulated learning- observation, emulation, self-control, and self-regulation- and diagnose 
the level of their learners to appropriately guide their learning processes. 
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Behavior. The behavior dimension of self-regulated musical learning addresses 
what the learner does. Learning goals are set in the motive dimension and plans to 
address those goals are created in the method dimension. In the behavior dimension, 
students choose outcome behaviors for each task and then engage in self-monitoring, 
self-evaluation, and self-consequences to measure their success.    
 Zimmerman and Paulsen (1995) described self-monitoring as “deliberate attention 
to some aspect of one’s behavior” to facilitate improvement and behavioral change. 
Effective self-monitoring requires learners to focus their attention on a limited number of 
responses. Then they must be able to determine whether their efforts were effective or 
ineffective toward achieving their goals. Finally, they must evaluate, select, and replace 
suitable learning strategies to enhance time usage and foster reflective thinking. 
Developing these complex self-monitoring systems requires the interventions and 
guidance of teachers over time. Hallam (2001a) found that strategy development, guided 
by teachers who modeled strategies and monitored student usage, appeared to be closely 
related to the development of expertise.  
Teachers should guide students’ efforts at self-monitoring and developing two 
essential abilities: accurately interpreting the outcomes of effort and setting realistic 
standards for self-evaluation (Zimmerman, 1998). Achieving goals depends on students’ 
abilities to discern and interpret subtle changes in functioning. Students can only correct 
the mistakes they can perceive; as stated by Hallam (2001a), “effective strategy use 
depended on the acquisition of appropriate aural schemata to facilitate the monitoring or 
progress and correction of mistakes” (p. 2). Once students develop the ability to detect 
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errors, they must have realistic expectations appropriate to their developmental level.   
 Self-evaluation might include comparing recordings of one’s self to those from 
professional musicians, alone or with teachers or peers. A beginning player may benefit 
from listening to professional models, but should understand the limitations of their own 
playing in relationship to the professional’s. Unrealistic expectations can negatively 
impact the cyclical process of self-regulated learning or lead students to completely avoid 
self-monitoring activities (Bandura, 1991) because avoiding the process is more palatable 
than constantly feeling incapable. Controlling self-evaluation and the resulting efficacy 
beliefs are the third requirement of the behavior dimension of self-regulated musical 
learning.   
Self-consequences can include self-discipline (Zimmerman, 1998). Disciplined 
students may choose to continue their practice time until a passage is correct or reserve 
an enjoyable musical selection until they master an assignment (Zimmerman, 2002). Self-
discipline is not easy; however, Byo and Cassidy (2008) reported that most interviewed 
music majors rated self-discipline among their practice habits in most need of 
improvement. Self-discipline becomes easier when students perceive a benefit to self-
monitoring and self-discipline. In other words, students who perceived improvement in 
themselves after self-monitoring and self-discipline may be more likely to engage in 
similar activities because of improved self-efficacy beliefs (Bandura, 1991), but the 
opposite may also be true. Students with inaccurate beliefs may avoid self-monitoring so 
they need not face their own perceived limitations. Coaching and mentoring young 
musicians through self-monitoring activities should limit the negative impact of these 
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problems. When done correctly, self-monitoring should lead to more effective goal 
setting, greater usage of learning strategies, and better time usage (Zimmerman & 
Paulsen, 1995). 
Time usage. The time usage dimension of self-regulated musical learning refers 
both to when learners practice and how they structure that time. Goals are set in the 
motive dimension, plans are made in the method dimension, and achievement goals are 
set, monitored, and evaluated in the behavior dimension. In the time usage dimension, 
students set their own limits (McPherson & Renwick, 2001). They choose when to 
practice and for how long, how to allot time among various tasks and strategies, and how 
to maintain focus. 
   Self-efficacy belief affects student decisions regarding time usage. The amount 
of effort and persistence spent on a task depends on one’s perceived ability to complete 
the task (Bandura, 1991). Costa-Giomi (2004) found that students who dropped out of 
piano instruction practiced less, missed more lessons, and completed less homework. It is 
possible that these children were forced by their parents to take lessons or that early 
assignments were harder than expected, but, according to Costa-Giomi (2004), “the main 
differences between children who continue and drop out of piano instruction are related 
to motivation and achievement rather than demographic factors and abilities” (p. 63)     
In two related studies, Miksza (2006, 2009) explored, among other variables, 
students’ abilities to maintain focus during practice. Results indicated that more 
impulsive students tended to practice less strategically and earned lower performance 
scores. In the first study, Miksza (2006) focused on college students and found significant 
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interactions (p < .01) between performance achievement and impulsivity, and between 
impulsivity and locus of control. Lower impulsivity was associated with better 
performance achievement. In the second study, Miksza (2009) looked at similar variables 
among high school musicians and found similar results. It also showed that relatively 
impulsive students may practice less strategically and, therefore, have lower performance 
achievement. O’Neill (1999) reported it the other way: that higher achieving musicians 
reported more flow experiences – moments of intense focus during which time seems to 
stop – during practice than their peers.     
 Impulsive students may benefit from using a Distraction Index like the one 
developed by Madsen and Geringer (1981). In their study, collegiate music students were 
asked to record their overall attentiveness during practice sessions and list all specific 
instances of distraction. Most reported increased attentiveness and performance 
achievement while using the Index, though a few students found the Index itself 
distracting.    
 These four studies - Miksza (2006, 2009), Madsen and Geringer (1981), and 
O’Neill (1999) - taken together seem to support and supplement one another, though 
additional studies are required to evaluate this apparent relationship. A characteristic of 
the flow experience described by O’Neill (1999) is intense focus in which the perceived 
passage of time is suspended.  It is possible that students who were distracted by the 
Index in Madsen and Geringer’s (1981) study were the higher achievers whom O’Neill 
(1999) would expect to experience more flow. In that case, completing the Distraction 
Index would interrupt the intense focus of their practice sessions. Conversely, Miksza’s 
  62
(2006, 2009) impulsive students practiced less strategically and could be among the 
lower achievers whim O’Neill would expect to experience less flow. These students 
might find distraction indices to be especially useful in increasing their practice 
attentiveness over time.     
The negative impact of long lapses in practice is obvious, but over-practicing can 
also have negative impacts, such as boredom and overuse injuries. Miksza (2009) 
specifically addressed boredom when studying impulsivity, especially in the extended 
practice of musicians preparing large musical works or audition materials. When students 
can no longer identify new errors to be corrected or performance tasks to be improved, 
they may become bored with repeatedly playing through the same music during each 
practice session. One way to address this boredom would be to follow Hallam’s (2001b) 
suggestion that students develop increased aural schemata necessary for accurately 
evaluating their progress. Ericcson, Krampe, and Tesche-Romer (1993) addressed 
overuse injuries in their discussion of deliberate practice, suggesting that students must 
learn to set reasonable amounts of daily practice time and varying practice strategies in 
order to optimize performance achievement without sacrificing their bodies.         
In summary, the time usage dimension relates to students’ use and management of 
practice time. Self-efficacy belief is important to students’ decisions to practice and the 
amount of effort they choose to give to practice tasks. Students may need guidance to 
structure practice sessions so that they avoid both boredom and injury. They should also 
work with a teacher to limit distraction and work strategically to maximize the impact of 
work time on their performance achievement.       
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Physical environment. The physical environment dimension describes where 
musicians choose to practice, how they structure their practice environment, and how 
they use practice tools such as metronomes (McPherson & Renwick, 2001). It also 
encompasses access, which can include parental support, financial resources to pay for 
instruments and other instructional needs, and the availability of local music instruction. 
Work takes place in the physical environment; it is where goals are set (motive), plans 
(method) and end results are made, monitored, and evaluated (behavior), and work is 
structured and distractions are limited (time usage).       
 First, students’ home environments impact their decisions to enroll and persist in 
music education as well as their efforts to practice and achieve. The social cognitivist 
framework for self-regulated learning means that students’ self-set goals are not 
completely self-set; the internal person does set goals, but that internal person cannot be 
separated from environment and past behavior (Bandura, 1977; Zimmerman, Bandura, 
and Martinez-Pons, 1992). For example, Kinney (2010) found that past academic 
achievement (β = .02, p = .019), family structure (β = .78, p = .021), and socioeconomic 
status (β = .70, p = .037) significantly predicted middle school students’ decisions to 
enroll in music education programs. In addition, students from two-parent homes, those 
with high socio-economic status, and girls were more likely to excel and persist in 
musical instruction. Costa-Giomi (2004) reported similar findings that students from two-
parent homes and girls were more likely to persist in piano instruction.   
 The triadic relationship between internal person, environment, and behavior also 
means that, with the proper support, students might be able to overcome struggles in one 
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area of their home environment. Zimmerman (1998) suggested that self-regulated 
students could optimize their musical practice or academic studying situations, even if 
they could not alter their home environments. They might choose to study in a library and 
practice in the band room before or after school when a noisy house, infant sibling, or 
other obstacle makes it impossible to practice at home. Additionally, Ester and Turner 
(2009) found that the effects of low socioeconomic status could be off-set in band 
instruction by offering loaner-instruments. In a year-long study of 245 band students, 
those low socioeconomic students who borrowed a school instrument demonstrated 
similar attitudes and achievement as their peers who owned personal instruments.    
 Second, the way students structure their practice time affects their success in 
instrumental instruction. In a series of studies, Miksza (2006, 2007, 2010) examined, 
among other things, high school and college students’ use of metronomes and tuners; 
none of the research participants used a tuner (2006) and less than half reported using a 
metronome in their practice (2006 & 2007). Despite the infrequency of metronome usage, 
however, such use correlated positively with measurements of performance achievement.   
 Unfortunately, students do not always follow the recommendations of their 
teachers. For example, Duke, Flowers, and Wolfe (1997) found that young piano students 
practiced less than their teachers recommended and only 25% of them followed a practice 
routine. Kostka (2002) discovered similar trends in collegiate music students. They too 
practiced less than their teachers recommended and only fifty-five percent followed a 
specific practice routine. In fact, this study showed that college students and their 
professors did not have similar views of what constitutes practice. These findings are 
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important because a number of previously discussed studies showed that better musicians 
practice strategically (Hallam, 2001a; McPherson & McCormick, 1999; Maynard, 2006) 
and that practicing strategically can improve performance achievement in developing 
musicians (Miksza 2007, 2010; Duke, Simmons & Cash, 2009; McPherson, 2005).   
 The physical environment dimension includes elements that impact musical 
success. Some elements, such as home environment, cannot be changed. Others, such as 
access to musical instruction, cannot be changed at the home level, but music educators, 
researchers, and policy makers can devise and implement ways to overcome them at the 
school and community levels. The physical environment elements that are controlled by 
students and teachers are under debate as students and teachers still disagree and teachers 
disagree with the research (Duke, Flowers, & Wolfe, 1997; Kostka, 2002). Miksza (2012) 
provided a possible explanation: the dimension encompasses too many properties to 
accurately measure and those properties have been found to correlate weakly or not at all 
with learning outcomes when measurement was attempted. It is clear from the discussion 
of this dimension that there is still work to be done in researching the physical 
environment dimension of self-regulated musical learning.   
Social influences. The social factors dimension of self-regulated musical learning 
addresses help-seeking behaviors (Zimmerman, 1998). It also completes the image of 
self-regulated musical learning as it has emerged through McPherson and Zimmerman’s 
(2002) six dimensions. Once goals are set (motive), plans are made (method), end results 
are anticipated, monitored, and evaluated (behavior), and the work time and physical 
environment are set, “more knowledgeable others” are needed (Pritchard & Woollard, 
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2010). Music students cannot expect to become proficient musicians without some 
outside guidance and assistance.  
The entire process of self-regulated musical learning emphasizes the need for 
modeling and observational learning, which was one of Bandura’s (1977) characteristics 
of social cognitive theory. In observational learning students pay attention to a model, 
code and store the modeled information, possess appropriate motor skills for 
reproduction, and are motivated to action. McPherson and Zimmerman (2002) described 
the stages of self-regulated learning as observation, emulation, self-control, and self-
regulation. A teacher is vital to the first three stages. A teacher or coach is also vital to 
deliberate practice among elite performers (Ericcson, Krampe, & Tesche-Romer, 1993). 
Moreover, modeling has been shown to improve student performance (Rosenthal, 1984; 
Henley, 2001; Hewitt, 2001).        
Students may need encouragement to ask for help, some may not recognize their 
own needs, and others may not feel confident that help is available or will benefit them. 
Bandura (1991) found that self-efficacy perception impacts self-regulation because 
learners’ beliefs about their own abilities and the changeability of their environments 
impact their persistence and goal-setting abilities. Students who believe that knowledge is 
within reach and that they have control over their environments are more likely to seek 
help because they perceive a way to improve. On the contrary, students who think that 
learning is an innate ability or that nothing can change their environments need help 
addressing these issues before they feel that seeking help is a worthwhile venture.    
 Self-regulated musicians know when to ask for help. It is not their ability to learn 
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alone that make them self-regulated, “but rather their personal initiative, perseverance, 
and adaptive skill” (Zimmerman, 2002, p. 70). Self-regulated musicians will, therefore, 
seek out teachers when they are needed, but self-regulated learning is an emergent 
process so teachers must monitor and actively offer assistance in early stages of musical 
development (Bartolome, 2009). Teachers can teach students to learn by reinforcing 
appropriate musical skills with a continuum of strategies designed to promote 
increasingly higher levels of expertise (Hallam, 2001). Help-seeking behaviors facilitate 
the appropriate implementation of all other dimension of musical learning: motive, 
method, behavior, time usage, and physical structuring.   
Measure of Self-Regulated Practice Behavior for Beginning and Intermediate 
Instrumental Students 
Miksza (2012) intended to measure the practical applications of the various 
dimensions of musical learning in students’ practice sessions so that pedagogy could 
better address student needs. In other words, Miksza (2012) posited that teachers could 
tailor their lessons to the specific weaknesses or misconceptions of their students, if they 
could readily and accurately identify those covert areas of need. He developed the 
Measure of Self-Regulated Practice Behavior for Beginning and Intermediate 
Instrumental Students (MSRPBBIIS) as a self-reported data-collection instrument with 
the purpose of revealing some of these hidden processes. 
First, Miksza (2012) reviewed the dimensions of self-regulated musical learning 
to validate them as an acceptable foundation for the proposed data-gathering instrument. 
A review of the existing literature suggested the omission of the physical environment 
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dimension from the MSRPBBIIS for three reasons. First, many children have no control 
over their home or practice environments. Second, there are many interrelated factors to 
measure in this dimension; “the psychometric properties of a scale intending to measure 
whether there was a quiet or distraction-free environment available likely would be 
limited” (Miksza, 2012, p. 326). Finally, physical environment was a weak or non-
significant predictor of learning outcomes (Zimmerman & Martinez-Pons, 1986 & 1988; 
Miksza, 2012).  
Omitting the physical environment dimension left five hypothesized dimensions 
for the initial framework of the MSRPBBIIS: motive, method, behavior, time usage, and 
social influences. Items for the MSRPBBIIS were taken from existing measures, further 
grounding this measure in the body of instrumental practice research.   
Items for the motive dimension were taken from an inventory that Schmidt (2007) 
adapted from an earlier instrument designed by Guzzo, Yost, Campbell, and Shea (1993). 
The original instrument was designed to measure potency, or the “collective belief in a 
group that it can be effective” (Guzzo, Yost, Campbell, and Shea, 1993, p. 87).  Schmidt 
(2007) revised the instrument in a study on motivation in instrumental music. It measures 
intrinsic mastery motivation, cooperative orientations, commitment, self-efficacy, group- 
efficacy, and incremental theory. Reliability was high for all variables (a > .86) and 
correlations between variables and efficacy were significant (p < .001). 
 Items for the dimensions method, behavior, and help-seeking were taken in part 
from the thirty-six item practice inventory designed by Austin and Berg (2006). Their 
purpose was to examine the practice of young musicians as a phenomenon separate from 
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the practice of professional musicians. A common factor analysis supported a two-factor 
model with items measuring practice motivation and practice regulation, but rejected 
items measuring parental support and use of practice resources. Remaining items for each 
factor included: practice motivation items measuring effort, interest, affect, and challenge 
seeking as well as practice regulation items measuring preparation, goal-setting, 
structuring practice sessions, and teacher guidance.   
Additional items for the behavior dimension as well as those for the time usage 
dimension were taken from a Music Practice Questionnaire (MPQ) designed by Miksza 
(2006). Miksza’s purpose was to examine impulsiveness, locus of control, sex, and music 
practice. Extant measures were used to collect data on impulsiveness and locus of 
control, but the researcher designed a new tool to gather practice data. Reliability over 
time was acceptable (r = .70 - .92) between pretest and posttest two weeks apart.    
Data collected for the motive dimension were gathered on a five-point scale 
ranging from strongly disagree to strongly agree. The remaining four dimensions were 
evaluated by frequency of behavior on a five-point scale:  1 (never), 2 (rarely), 3 
(sometimes), 4 (often), and 5 (always). Also collected were practice habit data: the 
average number of minutes spent practicing daily, average number of daily practice 
sessions, and estimated percentages of practice time devoted to formal vs. informal 
practice (“practicing with a specific music or technical goal in mind or not;” Miksza, 
2011, p. 327). Finally, average daily practice efficiency estimates were rated on a scale 
ranging from 1 (extremely ineffective) to 10 (extremely effective). 
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The original draft of the MSRPBBIIS was evaluated by a panel of three expert 
instrumental music teachers for bias and length. It was then administered to 158 
instrumental music students in grades 5-12 for preliminary reliability check. The final 
draft emerged with 47 items and five hypothesized subscales: self-efficacy- motive (10 
items), method (14 items), behavior (seven items), time usage (six items), and social 
influences (10 items). Miksza’s (2012) preliminary data analysis is discussed here. 
Reliability and correlational analyses were used to verify that responses were 
consistent throughout, discover the direction and magnitude of relationships among the 
variables, and inform decisions regarding which statistical tests were appropriate to the 
data. The MSRPBBIIS was exceptional in music education research because it included 
estimates of both internal consistency and reliability over time (Miksza, 2012). 
Cronbach’s alpha reliability coefficients (a = .76 to .85) and test-retest reliability 
coefficients (r = .75 to .91) were acceptable across subgroups, indicating low 
measurement error in this test. Relatively normal distributions for all variables except 
motive (kurtosis = 1.81) and method (kurtosis = 1.71), which have slightly peaked 
distributions, indicate that distribution assumptions of statistical tests requiring normal 
distributions were met. Pearson correlations reached statistical significance (r = .30 or 
higher) among all five hypothesized self-regulated musical learning subscales (p < .01), 
but magnitude varied greatly (r = .19 to .78). MANOVA revealed no significant 
interactions or differences among subscale means and grade level, instrument, or gender. 
Based on these preliminary findings, the MSRPBBIIS appeared to yield consistent 
responses and data indicated at least weak relationships among all subscales.       
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Miksza next evaluated the subscales to combine variables into a small number of 
factors or categories that correlate moderately or highly. Because the MSRPBBIIS was 
grounded in extant theory and research, a confirmatory factor analysis was appropriate to 
test the number of underlying dimensions within the MSRPBBIIS (Gall, Borg, & Gall, 
1996). Four possible models were tested.  LISREL 8.80 was used to estimate the models, 
and maximum likelihood estimation was used to determine the models. These model 
comparisons indicated that the four-factor model, combining method and behavior, was 
the best fit to the data. 
Analysis of the preliminary predictive validity of the MSRPBBIIS revealed retest 
reliability coefficients ranging from good to excellent among all practice habits (r = .79 
to .90), but with great variability. On average, participants reported practicing 23 minutes 
per day in one session, practicing formally 57.43% of the time, and feeling their practice 
was somewhat efficient, a mean of 6.21 out of 10. Reliability analysis of the combined 
method/ behavior subscale indicated excellent internal consistency (a = .90) and retest 
reliability (r = .82), confirming the four-model fit. Pearson correlations between the four-
factor model and practice habits revealed many significant, positive relationships, but the 
magnitude ranged widely.   
 In conclusion, Miksza’s (2012) Measure of Self-Regulated Practice Behavior for 
Beginning and Intermediate Instrumental Students (MSRPBBIIS) was designed to gather 
data about students’ self-regulated practice behaviors. Practice most often occurs away 
from the guidance of music teachers and many of its elements are covert. Therefore, a 
tool that evaluates student practice behaviors could provide diagnostic information for 
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music teachers, uncover trends in the practice behaviors of young musicians, and allow 
for improved pedagogy. Initial statistical analyses support the use of the MSRPBBIIS for 
collecting data about student’s self-regulated practice behaviors, but there is some 
concern about the validity self-reported format. Examining the predictive validity of the 
self-reported format of the MSRPBBIIS is the purpose of the current study and will be 
described in detail in Chapter 3.      
Self-Regulated Practice Behavior Rating Scale 
 Miksza (2012) also developed an observation instrument that is similar to the 
MSRPBBIIS in its purpose to gather data about self-regulated musical practice, but is 
restricted to observable dimensions of self-regulated musical learning. The dimensions 
motive, social factors, and physical environment were not included on the observation 
instrument because they are either covert, beyond the control of students, or require 
multiple observations to measure. The dimensions method, behavior, and time usage, 
therefore, are the focus of observable elements of self-regulated musical learning. This 
tool is appropriate to compare self-reported self-regulated practice behaviors with actual, 
observable self-regulated practice behaviors because “predictive validity of survey 
instruments measures agreement between data from the evaluated instrument and more 
direct measurements” (Institute for Statistics Education, 2014).     
Variables 
 The primary variables of interest in my study were the three observable 
dimensions of self-regulated musical learning (method, time usage, and behavior) as 
measured by both the MSRBBIIS and the Self-Regulated Practice Behavior Rating Scale. 
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Findings from extant research indicated that there might be differences in the ways that 
various groups of musicians practiced, however, so moderator variables were identified 
that could clarify our understanding of student practice and practice perceptions. 
Demographic variables (grade, gender, instrument, and private lessons), practice habits, 
and the self-regulated musical learning dimensions motive and social factors were used to 
explore the differences between these subgroups of young musicians. 
 Grade and private lessons. The developmental nature of self-regulated musical 
learning has been emphasized throughout my literature review, beginning with Bandura’s 
SCT concept of reciprocal triadic determinism, which meant that learning was developed 
through a combination of thoughts, experiences, and environmental perceptions. 
Furthermore, Pintrich (1995) and Zimmerman (2002) emphasized that self-regulated 
learning developed in stages: observation, emulation, self-control, and self-regulation, 
meaning that students cultivated self-regulated learning behaviors through experience and 
instruction. Finally, Hallam (2001b) found that the metacognitive strategies used by 
novice and professional musicians differed in complexity, but emphasized that the novice 
musicians could learn to match professionals’ levels of strategy usage. Musicians, 
therefore, could learn to learn. 
 Grade level has been used in the literature primarily to identify the samples for 
studies (i.e. performance skills of third graders and a comparison of beginning and 
professional musicians). Unfortunately, few researchers have conducted the same or 
similar study repeatedly at various grade levels, which makes it difficult to confidently 
show similarities or differences. Miksza (2007, 2009, & 2010) did conduct similar studies 
  74
at the high school and collegiate levels, which showed that the younger students 
possessed a similar range of skills, but that the college students applied them more 
effectively and consistently. McPherson and Renwick (2001) reported the same finding in 
a longitudinal study to determine self-regulated development, but their sample was 
limited to five students who completed the three-year study. By conducting the same 
study with students at various grade levels, I hope to expand on these findings and more 
accurately define developmental levels of self-regulated musical learning.       
 There is little research available measuring the effects of private lessons on 
students’ musical development; however, Duke and Simmons (2006) looked for common 
characteristics in private lessons given by three master music instructors. Their 
observations of winds, strings, and keyboard experts resulted in 19 consistently-appearing 
factors that fell into three categories: goals and expectations, effecting change, and 
conveying information. One such emergent factor was “the teachers play examples from 
the students’ repertoire to demonstrate important points; the teachers’ modeling is 
exquisite in every aspect” (Duke & Simmons, 2006, p. 15). While this does not indicate 
that modeling is present in all private lessons, it illustrates the perceived importance of 
modeling among master music performance teachers.   
 The efficiency of observational learning and modeling to promote learning are 
well-documented. Bandura (1991) listed observational learning as the primary mode of 
learning in social cognitive theory. Additionally, Zimmerman (2002) listed observation as 
the first of four stages of self-regulation (observation, emulation, self-control, and self-
regulation). Duke and Simmons (2006) indicated that the private lessons of master 
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teachers include modeling, and modeling has been the subject of numerous studies 
describing efforts toward effective teaching (Rosenthal, 1984; Rosenthal, Wilson, Evans, 
& Greenwalt, 1988; Henley, 2001; and Hewitt, 2001). 
 The established developmental nature of self-regulated musical learning led me to 
differentiate students’ practice behaviors according to their grades levels and private 
lesson status. These moderator variables measured three facets of how musical learning 
develops. Data concerning grade level united learning developed through classroom 
instruction and interactions with peers and teachers with life experience. Additionally, 
private lessons indicated whether and how one-on-one instruction influenced the way 
students learn to learn. 
 Gender. The role of gender in musical learning and achievement has been 
evaluated in relationship to various variables, but without general consensus. For 
example, Schmidt (2005) and Costa-Giomi (2004) found no statistically significant 
differences by gender in the achievement, motivation, and persistence of young 
musicians, but Hallam (2004) reported that males practiced less and responded less 
favorably to teacher and parental pressure to practice than females. Female students in 
Hendricks’s (2013) study demonstrated lower development in efficacy beliefs than their 
male peers in highly competitive environments. We know that females may report low 
levels of general efficacy feelings, but higher levels when reporting specific tasks, which 
could indicate that the questions asked by researchers created or inflated a gender gap in 
self-efficacy perceptions (Pajares, 2002).   
 It is clear from the conflicting reports on gender’s role in learning that more 
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research is needed to uncover and clarify its role in the musical development of young 
musicians. The five measured dimensions of musical learning – motive, method, 
behavior, time usage, and social factors – allowed me to compare many facets of student 
learning by gender and potentially identify specific areas where gender might influence 
learning. 
 Instrument. The role of instrument assignment in the practice behaviors and 
performance achievement of young musicians has frequently been addressed in 
combination with other demographic variables. According to Fortney, Boyle, and 
DeCarbo (1993), gender was the primary determining factor in instrument selection 
among 955 middle school students. Additionally, differences were identified in 
motivation levels between orchestra students and band students by Austin and Berg 
(2006) and in Myers-Briggs personality types of band, chorus, and orchestra students by 
MacLellan (2011). The actual impact of instrument family on any level of musical 
success has not been shown to be significant; for example Schmidt’s (2005) finding that 
the motivation and achievement means of 300 students in 7th – 12th grades were similar 
when analyzed by instrument family. 
 Cutietta and McAllister (1997) evaluated the personality traits of 668 instrumental 
students in 7th through 12th grades and found that, while the younger students did not 
differ significantly from the general school population, the older students were more 
homogeneous than the younger students, which may indicate that students develop 
certain traits during instrumental instruction. For example, the older students were more 
“tough-minded” and interested in “presenting a good image” than the general population, 
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both of which could be developed through rigorous musical learning. Among woodwind 
musicians the difference in homogeneity between younger and older students was 
apparently related to drop-out rate; woodwind musicians began with more diverse 
personality traits than percussion and brass students, but the woodwind students with 
traits furthest from the norm eventually ceased to participate in instrumental education. 
This drop-out rate could account for a greater homogeneity among the older students than 
the younger among woodwind musicians. More research is needed to evaluate whether 
innate characteristics draw certain students to their instrument or whether the training 
they receive shapes them into a certain mold.     
 Additionally, this area deserves attention in pedagogy development. Music 
educators must consider a host of factors when structuring class formats, units, and 
lessons for their beginning instrumentalists. Perhaps the role of innate characteristics on 
instrument selection, the development of certain character traits, and choices to persist in 
instrumental instruction should be added to the list. For example, Cutietta and McAllister 
(1997) suggested that teachers should pay attention to the influx and later attrition of 
early woodwind instrumental students to determine why so many choose to quit 
instruction as opposed to early brass and percussionists. Other factors such as gender 
perceptions and personality types could have pedagogical implications in that pedagogy 
might reverse some of the gender stereotyping, and personality tests might be useful 
additions to the instrument assignment process.   
 In the present study, I was not limited to gender, personality, and motivation 
concerns, but compared students who played various instruments according to the five 
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measured dimensions of self-regulated musical learning – motive, method, behavior, time 
usage, and social factors. The increased number of potential areas for interaction was 
useful for providing greater detail in the ways that students learn to play their band 
instruments.   
  Practice habits. Observing practice habits may also be useful in moderating the 
self-regulated musical learning of young instrumentalists. Miksza (2012) measured 
accrued practice time in terms of the number and duration of practice sessions reported 
per day. Accrued practice time was considered by many musicians to be foundational to 
performance achievement (Manturzewska, 1979; Ericsson, Krampe, & Tesche-Romer, 
1993; Jorgensen, 2002; Rohwer & Polk, 2006), but results of studies designed to measure 
its impact are inconsistent. For example, Jorgensen (2002) suggested that there was a 
positive correlation between practice time and performance achievement, but Duke, 
Simmons, and Cash (2009) found that it did not correlate with successful performance. It 
appeared that accrued practice time was important, but that strategy selection and usage 
were more consistent predictors of success than time alone. 
 Miksza (2012) measured practice strategy usage and goal setting on the 
MSRPBBIIS as formal versus informal practice. Formal practice was defined as time 
spent working toward a specific musical goal, but informal practice referred to working 
without a specific goal. These definitions were not original to Miksza, but were emergent 
from the literature on self-regulated learning. For example, Bandura (1991) emphasized 
the motivating power of setting, monitoring, and achieving goals, and Zimmerman (2002) 
identified self-regulated learning as “active” and “goal directed.” Goal-setting, 
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monitoring, and evaluating were also important elements of the self-regulated musical 
learning dimensions of method and behavior (McPherson and Zimmerman, 2002). 
Examining formal versus informal practice through the five separate lenses of self-
regulated motive, method, behavior, time usage, and social factors will yield specific 
information about how students’ perceive the goal-directed nature of their practice 
sessions and how they relate to their observed practice behaviors  
 Motive and social factors. The dimensions social factors (help-seeking 
behaviors) and motive (self-efficacy beliefs) were not practically observable and were, 
therefore, omitted from the predictive validity analysis for my study. In the earlier 
sections of this chapter regarding the six dimensions of self-regulated musical learning, I 
described the extant literature and importance of each of these dimensions. Self-efficacy 
beliefs impacted every other dimension of musical learning as students’ perceptions 
shaped their expectations and efforts (Bandura, 1991). Help-seeking behaviors were 
important in both self-regulated musical learning and deliberate practice because truly 
self-regulated musicians were those who knew when and from whom to seek aid 
(Zimmerman, 2002; Ericsson, Krampe, & Tesche-Romer, 1993). The dimensions motive 
and social factors were useful to my study as moderator variables to provide additional 
information on the ways students practice and perceive their practice.     
Chapter Summary 
 My literature review moved from general to specific. First, I explained Bandura’s 
social cognitive theory, which reflects the belief that people construct learning through 
self-efficacy, observation, and self-regulation. Next, I focused on self-regulated learning 
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in a meta-definition describing it as the emergent, active, goal-directed self-control of 
behavior, motivation, and cognition through three phases that are open-ended, cyclical, 
and context-specific. Then I outlined six dimensions of self-regulated musical learning 
and situated them in the literature from which they came. The result of this progression is 
an in-depth description of how musicians have been shown to apply the dimensions of 
self-regulated learning (motive, method, behavior, time usage, social influences, and 
physical environment) and how certain moderator variables (grade, gender, instrument, 
private lessons, and practice habits) could potentially interact with those dimensions. 
Finally, I showed how Miksza (2012, 2012) put theory into practice by developing the 
MSRPBBIIS to measure self-regulated practice behaviors in a self-report format and the 
Self-Regulated Practice Behavior Rating Scale to measure the three observable self-
regulated practice behaviors. Moving forward, in the next chapter, I outline my methods 
for using Miksza’s two data-gathering tools to estimate the predictive validity of the 
MSRPBBIIS. 
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CHAPTER III 
 
DESIGN AND METHODOLOGY 
 
 Miksza’s (2012) MSRPBBIIS was designed to measure self-regulated practice 
behaviors in a self-report format. The validity of self-report data-gathering techniques has 
been questioned (Chaffin & Imreh, 2011). Consequently, despite preliminary data 
analyses indicating that the MSRPBBIIS is reliable and internally valid, more tests are 
needed to determine whether responses gathered with it are predictive of observed 
practice behaviors (Miksza, 2012). This section details my plan to use data coded with 
Miksza’s (2012) Self-regulated Behavior Practice Rating Scale to measure the predictive 
validity of the MSRPBBIIS on observed practice behaviors.     
Sample Selection and Participants 
 Miksza’s (2012) sample was drawn from a population including middle school 
band students from a northeastern region of the United States. In response to Miksza’s 
(2012) call for use of the MSRPBBIIS with students of various developmental levels, I 
expanded on the original population to include high school students. The population for 
my study included all public middle and high school band students in Georgia.  
I also selected my sample from a different grouping of students than did Miksza.  
Participants in my study were selected from public school band classes, while Miksza’s 
(2012) sample was drawn from students attending a summer music camp. Students 
enrolled in a summer enrichment camp may be more similar to one another in musical 
commitment than those in school band classes, where more diversity in musical interest 
and commitment could be expected. Some of the variability among participants in my 
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sample may have been reduced, however, by allowing the band directors’ to select 
student participants from their programs. I gave directions to choose students 
representing a range of ability levels, but it is possible that the band directors wanted to 
highlight their best students and chose musicians who would positively represent their 
programs.   
Generalizability of results to the population required 15 participants per predictor 
variable (Stevens, 2009), so I deemed a sample size of at least 45 students to be sufficient 
to evaluate the predictive validity of the three observable variables measured by the 
MSRPBBIIS: method, time usage, and behavior. My original plan was to use stratified 
random sampling to obtain a representative group of participants from throughout 
Georgia, but the realities of gaining access from school systems, principals, and band 
directors necessitated change. Several Georgia school systems had policies preventing 
anyone other than system employees from gathering data in their schools. Many other 
systems and/or principals failed to respond to my requests. Eventually, I was restricted to 
a convenience sample drawn from two middle and two high schools in which the school 
systems, principals, and band directors were willing to participate in data collection.   
The band directors willing to allow me to work in their schools represent a range 
of Georgia locales from rural to urban. There are two primary reasons that my sample 
may not accurately represent the entire population of Georgia middle and high school 
band students. First, all of the band directors who were willing to participate have 
successful band programs as defined by consistently superior Large Group Performance 
Evaluation ratings and regular student representatives at District Honor Band, Solo and 
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Ensemble Festival, and All-State. It is reasonable to assume that band directors with less 
consistent programs may also be less willing to allow observations and the naturally 
resulting conclusions about their programs. Second, more than half of Georgia’s counties 
have only one middle school and one high school, and employ one band director to teach 
at both levels. None of the band directors I contacted in these counties were willing to 
participate, perhaps due to the work load of teaching at multiple levels. My sample, 
therefore, may be more representative of successful band programs in larger Georgia 
counties than of all band programs in the state.          
The number of participating students ranged from 4 to 17 from each school 
depending on the class time available for data collection and the number of students who 
returned consent forms. There were 29 middle school participants and 16 high school 
participants, 28 of them female and 17 male. Representation of instrument families was 
consistent with standard band instrumentation in which woodwinds and brass musicians 
make up the bulk of the group with fewer percussionists: 21 woodwind, 17 brass, and 7 
percussion students. Only about one-third of the participants reported taking private 
lessons: 14 took lessons and 31 did not.           
Data Collection 
 The MSRPBBIIS was used to collect data describing self-reported practice 
behaviors and demographics. As described in the previous chapter, I followed Miksza’s 
(2012) suggestion that expanding the demographic variables contained within the original 
study - grade level, instrument, and gender - to include years playing primary instrument, 
years of private lessons on primary instrument, and secondary instruments. Measuring 
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these variables might yield important information concerning the practice habits of young 
musicians and how they develop. Observation data were collected with the Self-
Regulated Practice Behavior Rating Scale.   
 Variables. To observe the predictive validity of self-reported data on observed 
practice behaviors, I measured three primary variables: self-regulated method (strategy 
selection and usage), time usage (time management behaviors), and behavior (setting and 
monitoring outcome behaviors). These three variables were measured in two different 
formats: self-reports as gathered with the MSRPBBIIS (Appendix A) and observations, 
which were videotaped and coded using the Self-Regulated Practice Behavior Rating 
Scale (Appendix B). These variables were selected from the six dimensions of self-
regulated musical learning because they were directly observable in a single observation. 
 Other variables from the six dimensions were not selected because they were not 
directly observable. Miksza (2012) did not include the physical environment dimension 
in the MSRPBBIIS due to the limited control children have over their environments and 
the complexity of measuring the level of distraction during a practice session. The 
dimension motive (self-efficacy, self-determination, and goal-setting) is not directly 
observable. Finally, social factors (help-seeking behaviors) may not emerge in a single 
observation. Method (strategy selection and usage), time usage (time management 
behaviors), and behavior (choosing and monitoring outcome behaviors), however, are 
directly observable and pervasive throughout a typical practice session. 
 I also measured the impact of moderator variables on the main variables (method, 
time usage, and behavior) in an effort to learn more about the ways specific subgroups of 
  85
musicians practice. First, I collected demographic data such as gender, grade level, 
private lessons, instrument family, years playing primary instrument, years of private 
lessons on primary instrument, and secondary instruments on the first section of 
MSRPBBIIS. On the next, I requested practice information such as minutes of practice 
per day, practice sessions per day, and percentage of formal and informal practice time. 
Finally, I collected data about the remaining dimensions of self-regulated musical 
learning; motive (self-efficacy, self-determination, and goal-setting); and social factors 
(help-seeking behaviors).  
Instruments. Miksza’s (2012) MSRPBBIIS is divided into a demographic section 
and then four sections concerning practice habits and self-regulated musical learning 
behaviors. First, participants provide their grades, genders, primary instruments, 
secondary instruments, and indicate whether and how long they have taken private 
lessons. All demographic items are open-response except gender and private lessons, 
which require participants to select from dichotomous choices (male or female; yes or 
no).   
 Part 1 of the MSRPBBIIS is a practice habit survey. Participants are instructed to 
provide numerical values for four prompts: average minutes of practice per day, average 
number of practice sessions per day, percentage of practice time devoted to playing 
without a goal, and percentage of practice time devoted to playing with a goal. Part 2 
contains one item, which is designed to measure participants’ perceived practice 
efficiency on a scale from 1 (extremely efficient) to 10 (extremely inefficient).  
 The last two parts of the MSRPBBIIS are designed to measure participants’ self-
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regulated musical practice behaviors. Part 3 is devoted to the self-regulated musical 
learning dimension of motive, which measures self-efficacy, self- determination, and 
goal-setting. There are 10 items in this section, which request that participants indicate 
their levels of agreement on a 5-degree scale from strongly disagree to strongly agree. 
Finally, Part 4 contains 37 items designed to measure all other self-regulated musical 
learning dimensions on scales from 1 (never) to 5 (always): There are 14 method items 
(strategy usage and selection); 7 behavior items (choosing and monitoring outcome 
behaviors); 6 time usage items, 10 social factors items (help-seeking behaviors), and 7 
physical environment items. 
 I used Miksza’s (2012) Self-Regulated Practice Behavior Rating Scale to code 
observation data. This scale is designed to collect observation data on three directly 
observable dimensions of self-regulated musical learning: method, behavior, and time 
usage. There are four items per self-regulated musical dimension. Observers assign codes 
to indicate the extent to which participants’ practice behaviors are characteristic of each 
item musical learning dimension on a scale from 1 (student’s practice is not at all 
characteristic of this description) to 4 (student’s practice is completely characteristic of 
this description).  
Pilot. Before the formal data collection stage, I conducted a pilot study with a 
convenience sample of four students from a Georgia high school. There are many 
guidelines in the literature for choosing a pilot sample size when statistical analyses will 
be used, but fewer guidelines for simple trial runs of data collection and coding plans. 
Hertzog (2008) suggested that 10% of the sample size required for the full study could be 
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sufficient, assuming all statistical analysis requirements are met. My pilot sample was too 
small for statistical analysis, but allowed me to test the procedural elements of data 
collection.   
 After I received approval from the Boston University IRB to pilot and conduct my 
study, a veteran Georgia band director who has been a mentor of mine throughout my 
career agreed to host the pilot study and selected four high school students who were 
preparing for All-State Band auditions to participate. I collected pilot data during one 
class period by video-recording students’ practice time and then directing them to 
complete the MSRPBBIIS. When it was time to code the observed pilot data, I matched 
the instrument and apparent gender of each student to the reported instrument and gender 
recorded on the MSRPBBIIS so that all data for each student were together. During 
coding, I noted that embouchure fatigue or increased distraction occurred for all 
participants at 13-15 minutes into the practice sessions.   
 Following the pilot test, I made several changes to my data collection procedures.  
First, I sent a checklist to band directors one day before data collection to remind them of 
the needed preparations for my visit (Appendix C). The checklist included reminders to 
reserve pre-selected areas for observations: practice rooms, storage areas, or empty 
classrooms. On the checklist, I also reiterated the number of anticipated participants and 
emphasized the importance of signed parental consent forms. I stated the process I would 
follow, that I would not interfere with their classes beyond pulling out the participants for 
data collection, and thanked them for allowing me access to their classrooms and 
students. Finally, I included another invitation to contact me with questions or concerns 
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prior to my arrival.  
 The second change I made after the pilot study was to observation lengths, which 
were shortened from 20 minutes to 15 minutes due to the embouchure fatigue and 
distraction of pilot participants. If high school students who played at a level appropriate 
for All-State auditions experienced fatigue and distraction, I surmised that younger and 
less accomplished students would have similar trouble reaching the 20-minute 
observation requirement.   
 Shorter observations also increased the likelihood that I could complete them 
without exceeding class time limits, which averaged 60 minutes. Given the many steps to 
gaining access for data collection in Georgia’s public schools, I was careful to consider 
principals and band directors by gathering the data I needed within the parameters of my 
original request. The preset observation length jeopardized my ability to collect data as 
proposed and appeared to be unproductive, because the last five minutes of pilot 
observations were characterized by staring into the camera, repeated stretching of 
embouchures, and increasingly frequent and frustrating mistakes.       
 Next, I determined that I needed to collect three observations concurrently, rather 
than two, to fulfill my sample size requirements within the band director-identified class 
times. On paper, 60-minute class periods appear sufficient for three 15-minute data 
collection cycles with prepared students and directors, but that time does not allow for 
answering the questions of teachers and student participants. By collecting data from 
three students concurrently, I needed only two cycles to gather data from six participants 
per class and could be more flexible with any potential disruptions. 
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 Finally, I stated each participant’s identification number at the beginning of their 
video observations to ease the coding process. It was impractical to match up 
observations with the gender and instrument identified on the MSRPBBIIS, especially as 
the number of observations per school increased. Having identification numbers on the 
video allowed me to code the MSRPBBIIS data separately from observation data and 
store the two sets together by student identification number. 
Data gathering. I gathered 3 sets of data for the main study: demographics and 
self-reported practice behaviors with the MSRPBBIIS, and observed practice behaviors 
with the Self-Regulated Practice Behavior Rating Scale. First, I obtained permission and 
approval of all research documents from the Boston University IRB. This process 
required one set of revisions because I was unable to collect data in most of my original 
randomly identified sample of Georgia schools, so I had to submit a new list before I 
could include other schools in the data collection process. When schools refused to 
participate, I replaced them by continuing down my randomly selected list of Georgia 
schools until I found willing participants.  
I concurrently requested permission to collect data through school system IRBs in 
counties that required their own research approval process. Representatives from these 
systems sent me directly to the school principals to seek permission. Once county-level 
permission was given (when needed), I contacted the three middle school and two high 
school band directors and their principals for permission to collect survey and 
observation data with their students. Finally, I worked with each band director to 
schedule dates and times for my visits. Anticipating a 50% consent rate, I distributed 
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consent forms to 20 students per school in order to achieve the sample size of 45 that I 
determined was appropriate for generalizability. On the agreed-upon days, students with 
parental consent participated in data collection. 
 Prior to beginning the observations at each school, I had short meetings with the 
participants to reiterate the information on the consent form and give them another 
opportunity to ask questions. During this time, I also gave them general directions 
including the length of the observations, locations of observation rooms, procedures for 
going to and returning from observation sessions, and the locations at which they were to 
complete the MSRPBBIIS.   
 Observation data were collected first to prevent students from altering their 
typical practice routines in response to items on the MSRPBBIIS. I set up three practice 
areas with cameras to collect observation data from three students simultaneously. For 
each observation, I escorted students to their rooms and pointed out the cameras, which 
were visible, but not in their direct lines of sight. I encouraged them to ignore the 
presence of the camera, but did not make any other efforts to minimize the impact 
cameras might have on students’ behaviors. Students then completed 15 minutes of 
practice with the following instructions: 
1. Follow your normal practice routine. 
2. You may play any music that you would normally practice. 
3. You may use any materials that you would normally use. 
Immediately following the 15-minute videotaped observations, students completed paper 
versions of the MSRPBBIIS in the hallway or a nearby room. The entire process 
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averaged 25–30 minutes per student. 
 After I collected data, I kept observations on the cameras or camera discs used to 
gather them. These devices and discs were locked in a cabinet accessible only by my 
second coder and me. I entered responses from paper copies of the MSRPBBIIS and 
observation data codes into Microsoft Excel and SPSS spreadsheets for analysis. Data 
files were kept in a Dropbox account accessible only with a password and personally 
identifiable information was not recorded.  
Data Coding and Analyses 
Coding the data. The first step in analysis was coding the data into numerical 
representations for SPSS. While both Miksza’s survey (2012) and observation form 
(2013) are structured with scale responses, some demographic data were gathered 
through open-response items. Gender was coded with 1 representing male students and 2 
representing female students. Primary instruments were originally coded in score-order 
with 1 representing flute, 2 representing oboe, etc. During the data analysis stage, I 
decided that, given my small sample size, grouping the instruments by family would 
result in more meaningful results; therefore, woodwinds were coded 1, brass were coded 
2, and percussion coded 3. Private lessons were coded with 1 representing a response of 
yes and 2 representing no. I gave all students a four-digit identification code in lieu of 
collecting names. Identification codes were made up chronologically in order of school 
and data collection order. For example, students from the first school were assigned 1000 
numbers, with the first student being 1001, the second 1002, etc.     
Two coders reviewed videotapes of observation sessions and scored the practice 
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characteristics demonstrated in each session on the Self-Regulated Practice Behavior 
Rating Scale. I was the first coder and the second was a veteran Georgia band director 
who has experience teaching at both the middle school and high school levels. Following 
coding, I calculated the means for each measured self-regulated musical learning 
dimension (method, time usage, and behavior) from the second coder’s observations and 
my observations independently and entered them into SPSS for analysis. Finally, I 
checked inter-rater reliability to ensure that we coded similarly.    
Describing the data. The next step was organizing and checking the raw data for 
trends, groupings, and distributions, which allowed me to appropriately select parametric 
or nonparametric statistical tests, detect outliers, and anticipate potential results. While 
coding observations and recording raw data, I noted that the observed data in my study 
did not appear to parallel the self-reported data. This was an early indication that self-
reported data in my sample might not predict observed data. This was supported by a lack 
of recognizable distribution shapes or natural groupings between the two sets of data 
during scatterplot analysis.  
Next, I checked the reliability of the collected data and compared reliability 
estimates from my sample against Miksza’s (2012) preliminary results. Heller and 
O’Connor (2002) suggested that researchers rerun reliability on data from their own 
sample when borrowing existing measures for data collection. Measures may be 
interpreted or understood differently by various groups of people so reliability cannot be 
assumed for all samples. I was seeking agreement between the two applications of the 
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MSRPBBIIS, which would support the assumption that it was appropriate for gathering 
data about self-regulated practice behaviors. 
Relationships within the data. I used correlation analysis for an initial 
evaluation of the hypothesized relationships between self-reported and observed data. 
Then, I used bivariate regression analysis to determine the extent to which the self-
reported scores on the MSRPBBIIS forecasted observed behaviors. For this study, the 
relationships of interest were whether self-reported data predicted observable behaviors, 
not just whether the two sets of variables interacted with each other. Bivariate regression 
analysis was appropriate to measure a predictor variable against a criterion variable 
because causality was not in question. It provided estimates of both statistical 
significance and magnitude, which was useful because a relationship with low 
significance and high magnitude may be practically significant (Warner, 2008).   
Differences within the data. Correlation and regression analyses were used to 
evaluate the predictive validity of the MSRPBBIIS, which fulfill one purpose of my 
study. The second purpose was to explore self-reported and observed data independently 
and evaluate potential differences in each when moderated by demographic variables, 
which I did with MANOVA tests.   
I selected MANOVA tests to identify potential differences among groups and by 
combinations of groups within my sample. Using repeated measures ANOVA and 
applying the Bonferonni adjustment would have also been acceptable, especially for 
dichotomously coded variables, but these tests would not allow me to measure the 
differences by combinations of moderator variables such as the observed method 
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(strategy selection and usage) of middle school students who take private lessons. 
Additionally, Warner (2008) emphasized the importance of considering the ability to 
examine the impact of combinations of variables along with data coding requirements 
(e.g., number of codes) for statistical analyses.    
Evaluating the predictive validity of the MSRPBBIIS by corroborating two types 
of data (self-reports and observations) was my primary goal, so I used a relatively small 
sample size. A larger sample would presumably have yielded similar predictive validity 
results, but the additional observations would have decreased efficiency in comparing the 
two sets of data. A consequence of the small sample size was uneven subgroups (e. g. 
grade levels and gender). The sample characteristics were appropriate to predictive 
validity testing but increased the likelihood for error within difference testing among 
moderator variables. As a result, I combined the variables ‘grade’ and ‘instrument’ into 
the larger groups grade level (middle school coded 1 and high school coded 2) and 
instrument family (woodwinds coded 1, brass coded 2, and percussion coded 3). I 
expected that using larger groups would increase power to detect effects in difference 
testing, if they existed, and reduce the chance for Type I error. 
After MANOVA testing, post-hoc analyses were conducted to pinpoint the 
identified differences between variables by levels. Dichotomously coded variables 
needed no further testing because the MANOVA yielded sufficient data to describe 
differences between the two subgroups. Tukey’s HSD was used to analyze variables 
encompassing more than two levels such as instrument family and the self-regulated 
musical learning dimensions of motive and social factors.   
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Chapter Summary 
In this chapter, I outlined my procedures for collecting, analyzing, and reporting 
data gathered with the purposes of estimating the predictive validity of the MSRPBBIIS 
and further describing the practice habits of young musicians. First, I piloted my 
procedure with four high school students and adjusted my research plan to include more 
comprehensive instructions to band directors, shorter observation lengths, three 
concurrent observation (rather than two), and improved coding to promote ease in data 
analysis. Then I drew my sample from Georgia schools in which the administrations and 
band directors consented to have their schools participate. In the next chapter, I describe 
the analysis of my data through correlations, regressions, and MANOVA.    
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CHAPTER IV 
 
RESULTS 
 The primary purpose of my study was to learn more about the practice habits of 
young musicians through an evaluation of the predictive validity of Miksza’s (2012) 
Measure of Self-Regulated Practice Behaviors for Beginning and Intermediate 
Instrumental Students. I compared observed data and self-reported data gathered with the 
MSRPBBIIS to determine the extent to which self-reports forecasted observed behaviors.   
 A secondary purpose was to evaluate the way students practiced (observations) 
versus perceived their practice efforts (self-reports). As described in the “variables” 
section of chapter 1, I used moderating variables such as grade, gender, instrument, 
secondary instrument, and private lessons; practice habits; and the self-regulated musical 
learning dimensions of motive and social factors to determine how they might influence 
the predictive validity of the primary variables measured by MSRPBBIIS as well as 
provide more information about how various subgroups of musicians practice.   
 This chapter includes descriptions of the relationships and differences between 
self-reported and observed data in the self-regulated musical learning dimensions method 
(strategy selection and usage), time usage (time management behaviors), and behavior 
(choosing and setting outcome behaviors) as analyzed through correlations and 
regressions. Then the impact of moderator variables is analyzed through MANOVA and 
post-hoc testing.     
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Describing the Data 
My first step in data analysis was to look at raw data scores for trends, groups, 
and distributions. Self-reported data gathered with the MSRPBBIIS and observed data 
gathered with the Self-Regulated Practice Behavior Rating Scale did not appear to reflect 
the same practice habits. Scatterplot analysis supported my speculation that the two data 
sets were unrelated by revealing no recognizable distribution shapes or natural groupings 
between the self-reported and observed data.  
Scatterplots also revealed two extreme outliers in the practice sessions per day 
variable; two sixth-grade students reported practicing ten times each day for 30 minutes 
per session. That represented a total of five hours of daily practice completed by sixth 
graders, which was likely due to reading the question to mean practice sessions per week 
rather than by day. Given the unlikelihood of very young public school students 
maintaining such rigorous practice schedules as well as the extreme differences between 
their responses and those of all other students, the two outliers were removed from 
analysis of the practice sessions per day variable. This brought the practice sessions per 
day variable to N = 43, which is below the sample size needed to measure predictive 
validity in my study. Practice sessions per day is a moderator variable to the primary 
interactions, however, so the sample size for the three primary variables remained at an 
acceptable rate for examining the predictive validity of the MSRPBBIIS.  
Reliability. I checked the reliability estimates for self-report data from my sample 
and compared them to Miksza’s (2012) preliminary results (Table 1). Only one self-
reported variable (method, a = .82) achieved an acceptable reliability coefficient equal to 
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or greater than .70 (Huck, 2000). All reliability coefficients from my study (α = .57 to 
.82) were slightly lower than Miksza’s (α = .76 to .85).   
Reliability coefficients for data on all three observed dimensions of self-regulated 
musical learning also achieved acceptable levels: method (α = .93), behavior (α = .96), 
and time usage (α = 86). Finally, I checked the inter-rater reliability between the two 
coders’ sets of observation data. Reliability between coders was very strong (r = .98).   
Table 1 
 
Descriptive Statistics and Reliability Coefficients for Self-Regulated Learning Subscales 
and Practice Habit Items 
 
Variable M SD N Skew Kurtosis Α 
Reported Self-efficacy* 3.86 0.33 45 -0.34 -0.70 .57 
Reported Method* 3.91 0.52 45 0.03 -0.91 .82 
Reported Behavior* 3.99 0.51 45 -0.30 -0.04 .59 
Reported Time Usage* 2.88 0.64 45 0.11 -0.24 .65 
Reported Social factors*  3.30 0.52 45 0.72 1.41 .62 
Time Per Day 36 min. 0.23 45 1.00 0.17 NA 
Practice Sessions Per Day 1.34 0.82 43 2.25 8.72 NA 
Informal Practice 28.30% 21.63 45 0.89 -0.22 NA 
Formal Practice 67.65% 23.08 45 -0.73 -0.43 NA 
Practice Efficiency** 7.49 1.39 45 -0.003 -0.84 NA 
Observed Method*** 2.00 1.07 45 1.22 0.58 .93 
Observed Time Usage*** 2.63 1.06 45 0.77 -0.17 .86 
Observed Behavior*** 2.42 1.04 45 0.84 0.42 .96 
*Range for these items was 1 (strongly disagree) to 5 (strongly agree). 
**Range for this item was 1 (extremely inefficient) to 10 (extremely efficient). 
*** Range for these items was 1 (not at all characteristics) to 5 (completely 
characteristic) 
 
Descriptive analyses. In Table 1, I also present descriptive statistics for the 
variables in my sample. The symmetry of most distribution curves were normal, except 
self-reported practice sessions per day, which was very highly peaked (kurtosis = 8.72) 
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and skewed (skewness = 2.25) even after removing the two outliers; self-reported social 
factors, which was slightly peaked (kurtosis = 1.41); and observed method was slightly 
skewed (skewness = 1.22). This may indicate data collection errors or a lack of reliability 
in data gathered pertaining to those variables.   
The extreme peakedness and skewness within practice sessions per day could be 
due to misunderstandings about the item, which I observed in many middle school 
students during data collection. Several students requested explanations of the practice 
habit and perceived practice efficiency items. Even after I explained the items, a few 
students continued to discuss with other participants the definition of the word 
“efficiency” and how to respond to the practice habit items. I removed two extreme 
outliers from analysis, but some other data appeared to be in terms of sessions per week 
rather than per day. Given the multiple problems with this variable in my sample, the 
practice sessions per day variable was removed from further statistical analyses for my 
study.       
The slight peakedness of social factors and skewness of observed method were 
less problematic, but could call into question any results pertaining to that dimension of 
self-regulated musical learning. The lack of symmetry in the distribution seemed to result 
from two outliers, which were representative of the participants’ observed self-regulated 
practice behaviors, so I continued analyses despite the slight peakedness and skewness in 
the distribution of data for this variable.   
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Relationships among Variables 
The first research question pertains to relationships within the data: I questioned 
the extent to which Miksza’s MSRPBBIIS can be considered a valid tool for predicting 
practice behaviors within the self-regulated musical learning dimensions of method 
(strategy selection and usage), time usage (time management behaviors), and behavior 
(setting and monitoring outcome behaviors) in middle school and high school 
instrumental students from Georgia. I used correlation and regression analyses to answer 
this question by determining the extent to which self-reported practice behaviors predict 
observed practice behaviors.  
Before looking for directional relationships through regression analyses, I used 
correlation tests to examine interactions between the three main variables (self-regulated 
method, time usage, and behavior) and all other self-reported variables (demographics, 
practice habits, perceived efficiency, and self-regulated motive and social factors) 
recorded on the MSRPBBIIS. This also allowed me to compare correlations from the 
current sample to those from Miksza’s (2012) original study. In Table 2, I show 
relationships on three levels: first are correlations of self-reported data from my study 
only, second are correlations of observation data from my study only, and third are 
correlations between self-reported data from Miksza’s (2012) developmental study. 
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Table 2 
Pearson Correlations among Self-Reported and Observed Variables, and Miksza’s 
(2012) Coefficients 
 
Variable 1 2 3 4 5 6 7 8 
Reported Variables         
     1. Motive  .06 .35* .27 -.03    
     2. Social Factors   .59** .51** -.05    
     3. Method    .71** -.09    
     4. Behavior     -.09    
     5. Time Usage         
Observed Variables         
     6. Method -.29* -.01 .01 -.16 -.00  .84** .87** 
     7. Time Usage   -.25 .07 -.05 -.20 .03   .82** 
     8. Behavior -.17 -.03 .01 -.19 .08    
Miksza’s (2012)          
    Motive  .34** .45** .40** .30**       
    Social Factors   .70** .65** .16**    
    Method    .78** .28**    
    Behavior     .19**    
    Time Usage         
* p < .05 
** p < .01 
 
  The variable self-reported social factors, which describes help-seeking behaviors, 
correlated moderately with self-reported method (r = .59, p =. 000) and self-reported 
behavior (r = .51, p < .001), which describe strategy usage and outcome behaviors, 
respectively. The closely-related dimensions of method and behavior also correlated 
moderately (r = .71, p < .001). None of the other self-reported variables correlated 
significantly in the data from my sample.  
 Data from Miksza’s sample of middle school students correlate among self-
regulated musical learning dimensions more frequently than data from my sample. The 
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magnitudes of the correlations in Miksza’s (2012) study range greatly (r = .16 to .78), 
however, while the magnitudes of correlations in my study are closer together (r = .50 to 
.68). All observed self-regulated musical dimensions correlations were moderately 
strong: method and time usage (r = .84, p < .001), method and behavior (r = .85, p < 
.001), and time usage and behavior (r = .82, p < .001).  
Predictive Validity. Initial correlation testing revealed that self-reported data and 
observed data did not correlate significantly in the self-regulated musical learning 
dimensions method (p = .94), time usage (p = .85), and behavior (p = .21), which 
suggested that Miksza’s (2012) MSRPBBIIS lacked predictive validity within my 
sample. I used regression analyses to confirm this finding by examining the directional 
relationship from the self-reported to the observed self-regulated musical learning 
variables method, behavior, and time usage.  
Observed means were regressed on the self-reported means of the self-regulated 
practice dimensions method, time usage, and behavior. In the method dimension, self-
reported data accounted for none of the variance in observed data, R2 = .000. Similar 
results were found on the explained variances of behavior (R2  = .042) and time usage (R2 
= .001). None of the self-reported dimensions demonstrated significant effects on the 
observed dimensions: method (β = 1.95, p = .98), behavior (β = 3.61, p = .18), and time 
usage (β = 2.53, p = .81). Very little of the variance in the observed variables was 
explained in the self-reported variables; therefore, regression analyses confirmed the 
correlation findings that self-reported data collected with Miksza’s (2012) MSRPBBIIS 
did not predict observed data collected with the Self-Regulated Practice Behavior Rating 
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Scale. This showed that Miksza’s (2012) MSRPBBIIS lacked predictive validity within 
my sample. 
Differences among Variables   
The last two research questions pertain to differences within the data. I developed 
them for the purpose of observing what the data, moderated by demographics, practice 
habits, and the self-regulated musical learning dimensions motive and social factors, 
indicated about the self-regulated practice behaviors of young instrumentalists. The focus 
of the second question was on differences in self-reported data gathered on the 
MSRPBBIIS by moderator variables, while the focus of the third question was on 
differences in observed data by moderator variables.   
I examined the distributions through scatterplots and measuring the skew and 
kurtosis for each variable (Table 3). Though several tended to platykurtosis, they were all 
within the acceptable range for MANOVA testing (Stevens, 2009). Finally, I show in 
Table 3 the Box’s M and significance estimates, which express the covariance within 
each variable. Huberty and Petroskey (2000) set the guideline for statistical significance 
(p < .005) for this test much lower than the requirement for most statistical analyses, 
making it very difficult to achieve. If significance is achieved (p < .005), then there is too 
much covariance within the variables to find differences. Grade, gender, instrument 
family, and private lessons had non-significant p-values indicating that analyses could 
proceed. Reported efficiency achieved significance (p < .005) so I removed it from 
further analysis because there was too much covariance within it for MANOVA testing.   
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Table 3 
 
Descriptive Statistics and Box’s Test of Equality of Covariance Matrices for 
Demographic Variables, and Perceived Efficiency 
 
Variables/ n  N Min Max M SD Skew Kurtosis Box’s M p 
Gender 
 
45 1 2 1.62 .49 -.52 -1.81 51.75 .294 
Instrument  
Family 
      
45 1 3 1.69 .73 .57 -.91 68.82 .046 
Private  
Lessons 
 
45 1 2 1.69 .47 -.84 -1.35 47.67 .504 
Grade  
Level 
      
45 1 2 1.36 .48 .63 -1.69 40.36 .729 
Perceived  
Efficiency* 
 
45 5 10 7.47 1.42 -.05 -.91 244.07 < .001 
*Range for this item was 1 (extremely inefficient) to 10 (extremely efficient). 
 
Once all preliminary data checking was complete, I retained the independent 
variables self-reported method, self-reported time usage, self-reported behavior, observed 
method, observed time usage, and observed behavior. I also tested differences in self-
reported motive and self-reported social factors by the moderator variables, which made 
them independent variables as well. The moderator variables I used as dependent 
variables were gender, grade level, private lessons, instrument, self-reported motive, and 
self-reported social factors.    
Univariate effects. Having established which variables were appropriate for 
MANOVA testing, I explored potential multivariate effects in the self-reported and 
observed self-regulated musical learning variables by grade level, gender, instrument 
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family, and private lessons. There were no multivariate effects among self-regulated 
musical learning variables when moderated by grade level, gender, instrumentation, 
private lessons, and the self-regulated musical learning dimensions motive and social 
factors.   
Table 4 
 
Univariate Effects 
 
Source F Hypo. df Error df p Partial η Observed Power 
Grade Level 28.723 8 4 .003 .983 .999 
Instrument Family 15.474 8 5 .004 .961 .992 
Private Lessons 5.806 8 4 .053 .921 .637 
 
There were significant univariate effects in grade level, F (8, 4) = 28.72, p = .003, 
which indicated differences between middle school and high school students in self-
regulated practice behaviors. There were also significant effects in instrument family, F 
(8, 5) = 15.47, p = .004, indicating differences among woodwinds, brass, and percussion 
players in my sample. Though the effect in private lessons, F (8, 4) = 5.81, p = .053, 
failed to reach the a priori level of α < .05, it failed only by a value of .003. According to 
Stevens (2009), social sciences testing at a more liberal level (.10 or .15) increases the 
likelihood of finding preliminary differences, which can be evaluated in future research. 
For this reason, I have reported the effect so it can be noted and retested in later studies. 
Finally, there were no univariate effects in gender, self-regulated motive, or self-
regulated social factors.      
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As shown in Table 4, I found a very high level of observed power for instrument 
family (.99) and grade level (1.00), which indicated that this analysis was powerful 
enough to detect existing effects. The power for private lessons was at a moderately 
strong .64 level. The amount of variance explained by instrument family (η = .96), 
private lessons (η = .92), and grade level (η = .98) is also high, which indicates that the 
effects reflect actual differences in the sample. 
Between-subject effects. As shown in Table 5, tests of between-subject effects 
yielded additional statistically significant interactions. The observed power for the effects 
was moderate to very strong, which meant that this analysis was powerful enough to 
detect existing effects. The effect sizes (η) ranged from 26% to 96% of the variance in 
most of the dependent variables was explained by the measured moderator variables.   
There were no significant between-subject effects between self-regulated musical 
learning behaviors and the moderator variables gender or self-reported motive. 
Additionally, there were few between subject effects between observed and self-reported 
variables and any self-regulated musical learning dimension. There was a difference in 
self-reported behavior by instrument family, F = 6.39, p = .004, indicating that learners’ 
chosen outcome behaviors varied according to instrument family in my sample. Another 
difference occurred in self-reported motive by grade level F = 5.18, p = .028, with middle 
school students reporting higher motive than high school students.   
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Table 5  
 
Between-Subject Effects 
 
Source/ DV df Mean Square F p 
Lessons     
    Observed Method 44 9.11 9.45 .004 
    Observed Time Usage  44 6.44 6.50 .014 
    Observed Behavior 44 9.20 10.22 .003 
Instrument Family     
     Self-reported Behavior 43 1.35 6.39 .004 
     Observed Method 44 3.38 3.24 .049 
     Observed Time Usage 44 4.00 4.07 .024 
     Observed Behavior 44 4.98 5.51 .007 
Grade Level     
     Reported Motive 43 0.51 5.18 .028 
     Observed Method  44 21.71 32.38 < .001 
     Observed Time Usage 44 19.33 27.94 < .001 
     Observed Behavior 44 12.46 15.12 < .001 
 
Students in my sample differed by private lessons: observed method (strategy 
selection and usage), F = 9.45, p = .004; observed time usage (time management 
behaviors), F = 6.50, p = .014; and observed behavior (choosing and monitoring outcome 
behaviors), F = 10.22, p = .003. They also differed by instrument families: observed 
method (strategy selection and usage), F = 3.24, p = .049; observed time usage (time 
management behaviors), F = 4.07, p = .024; and observed behavior (choosing and 
monitoring outcome behaviors), F = 5.51, p = .007. Finally, they differed by grade level: 
observed method (strategy selection and usage), F = 32.38, p < .001; observed time usage 
(time management behaviors), F = 27.94, p < .001; and observed behavior (choosing and 
monitoring outcome behaviors), F = 15.12, p < .001.         
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         Post-hoc analyses. I used MANOVA testing to reveal differences in self-regulated 
musical learning method (strategy selection and usage), time usage (time management 
behaviors), and behavior (choosing and setting outcome behaviors) when moderated by 
gender, grade level, private lessons, and instrument family. For the dichotomously-coded 
variables gender, grade level, and private lessons, the MANOVA results were sufficient 
to describe differences by subgroups (Table 6), but post-hoc Tukey HSD analyses were 
used for instrument family, which involved three potential levels (woodwind, brass, and 
percussion).   
Table 6 
 
Means for the variables grade level and private lessons 
 
Dependent Variable Condition 
 Middle School High School Lessons No Lessons 
Reported Motive     
     M 3.94 3.71   
     p .028 .028   
Observed Method     
     M   1.44 3.52 2.63 1.65 
     p < .001 < .001 .004 .004 
Observed Time Usage     
     M    2.15 3.52 3.20 2.38 
     p < .001 < .001 .014 .014 
Observed Behavior     
     M    2.03 3.13 3.09 2.11 
     p < .001 < .001 .003 .003 
 
 
 I computed Tukey HSD tests on self-regulated musical learning dimensions 
method (strategy selection and usage), time usage (time management behaviors), and 
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behavior (choosing and monitoring outcome behaviors) when moderated by instrument 
family (see Table 7). Percussion students demonstrated significantly more observed self-
regulated learning behaviors than woodwind students in all three observed self-regulated 
learning dimensions. Percussionists demonstrated higher levels of strategy selection as 
reflected in observed method (Mean difference = -1.05, p < .001), higher levels of time 
structuring behaviors as reflected in observed time usage (Mean difference = -1.19, p = 
.001), and higher levels of abilities to select and monitor progress toward outcome 
behaviors as reflected in observed behavior (Mean difference = -1.27, p = .001). 
Interestingly, the percussionists reported significantly lower abilities than did woodwinds 
in self-reported strategy selection and usage (method) and outcome behaviors (behavior): 
self-reported method (Mean difference = 0.53, p = .002) and self-reported behavior 
(Mean difference = 0.72, p = .009).   
Brass musicians in my sample also differed from percussionists in self-regulated 
musical practice behaviors. The percussionists in my sample demonstrated significantly 
more observed method (Mean difference = -0.58, p = .048) and observed time usage 
(Mean difference = -0.71, p = .045. In contrast, brass musicians’ self-reported method 
(strategy selection and usage) was significantly higher than that of the percussionists: 
self-reported method (Mean difference = 0.37, p = .029). The differences between brass 
and woodwinds were fewer and limited to observed method (strategy selection and 
usage) and observed behavior (choosing and setting outcome behaviors). Brass and 
woodwind students reported their practice behaviors similarly, but brass players 
demonstrated significantly higher levels of strategy usage as reflected in observed 
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method (Mean difference = 0.48, p = .023) and selecting outcome behaviors as reflected 
in observed behavior (Mean difference = -0.59, p = .041). 
Table 7 
 
Tukey HSD post-hoc analysis by instrument family 
 
Dependent Variable Comparison Mean 
Difference 
Significance 
Reported Method Percussion to Woodwind 0.53 .002 
 Percussion to Brass 0.37 .029 
Reported Behavior Percussion to Woodwind 0.72 .009 
Observed Method Brass to Woodwind -0.48 .023 
 Percussion to Woodwind -1.05 < .001 
 Percussion to Brass -0.58 .048 
Observed Time Usage Percussion to Woodwind -1.19 .001 
 Percussion to Brass -0.71 .045 
Observed Behavior Brass to Woodwind -0.59 .041 
 Percussion to Woodwind -1.27 .001 
 
Chapter Summary   
My primary purpose for statistical analysis was to estimate whether self-reported 
data collected with Miksza’s (2012) MSRPBBIIS was predictive of the observed practice 
behaviors of young musicians. Correlation testing revealed no statistically significant 
relationships (p < .05) between self-reported and observed variables, and regression 
testing results confirmed this lack of relationship. This led me to conclude that Miksza’s 
(2012) MSRPBBIIS lacked predictive validity within my sample. Lacking predictive 
validity, it was no longer necessary to use moderator variables to more completely 
understand the predictive validity of the MSRPBBIIS; however, moderator variables 
could be used to gain a deeper understanding of how students reported and perceived 
their musical learning experiences.   
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I conducted MANOVA testing to explore the differences between self-reported, 
observed, and moderator variables. Significant main effects were found in grade level, 
instrument family, and private lessons. There were no significant main effects by gender, 
self-regulated motive, or self-regulated social factors. I used between-group effects to 
further clarify the differences in self-regulated musical learning method (strategy 
selection and usage), time usage (time management behaviors), and behavior (choosing 
and setting outcome behaviors) when moderated by lessons, instrument families, and 
grade levels. Students who reported taking private lessons demonstrated more self-
regulated method (p = .004), time usage (p = .014), and behavior (p = .003) than those 
who did not take private lessons. 
Middle school students demonstrated lower levels of method (p < .001), time 
usage (p < .001), and behavior (p < .001) than high school students. Interestingly, despite 
their lower levels of self-regulated practice behaviors, middle school students reported 
higher levels of motive (p = .028) than high school students, which suggests higher self-
efficacy belief, self-determination, and motivation levels.  
There were also some contradictions between self-report and observed data when 
moderated by instrument family. Percussionists reported lower abilities in method 
(strategy selection and usage) than woodwinds and brass (p = .002 and .029, 
respectively), but demonstrated more self-regulated method (strategy selection and usage) 
behaviors during observations (p < .001 and .048, respectively). There were similar 
results in the behavior dimension (choosing and setting outcome behaviors) with 
percussionists reporting lower levels that woodwinds (p = .003), but demonstrating more 
  112
outcome behaviors during observations (p = .008).    
Although the apparent contradictions in self-reported versus observed data 
moderated by grade level and instrument family could be dismissed as a result of the self-
report format, they could also reveal insights into the development of self-regulated 
musical learning. The growth of abilities need not be linear or homogeneous; the 
inconsistencies may reflect a more organic change. The final chapter of my study is 
devoted to situating these results into the extant literature to get a clearer understanding 
of the phenomena, addressing specific areas in which more research is needed, and 
providing implications of my results for music education.    
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CHAPTER V 
DISCUSSION 
 Musical practice, like academic studying, is accomplished primarily alone and 
without direct guidance. Music teachers are left to extrapolate information about young 
instrumentalists’ practice habits from students’ own descriptions and performance 
achievements. Recently researchers have questioned the accuracy of people’s self-reports 
when compared to observations (Chaffin & Imreh, 2011), which means that the practice 
behaviors reported by students may not describe what they actually did. If music teachers 
knew what students really did when they practiced, they might be able to develop better 
pedagogy that would facilitate practice efficiency and performance achievement.   
 My primary purpose for this study was to estimate whether self-reported data 
collected with Miksza’s (2012) MSRPBBIIS was predictive of the observed practice 
behaviors of young musicians. To that end, I used correlation and regression analysis to 
measure the relationship between self-reported data gathered with the MSRPBBIIS and 
observed data. My second purpose was to increase understanding of self-regulated 
musical learning by looking for differences in the self-regulated learning dimensions 
method, time usage, and behavior when moderated by gender, grade level, private 
lessons, and instrument family. I accomplished this through MANOVA and post-hoc 
testing. The results of these analyses provided useful information about the covert and 
developmental nature of instrumental practice. Findings and their implications are 
presented below, organized by research question. 
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Research Question #1: Predictive Validity  
 I used correlation and regression testing to measure the extent to which data 
collected using Miksza’s (2012) MSRPBBIIS was predictive of observed data in the self-
regulated musical dimensions method (strategy selection and usage), time usage (time 
management behaviors), and behavior (choosing and setting outcome behaviors) among 
middle and high school students in Georgia. There were no statistically significant 
correlations (p < .05) between self-reported and observed variables in the dimensions 
method, time usage, and behavior. The results from regression testing confirmed that 
there was no relationship between data sets. The R2 value for each interaction was almost 
zero (method R2 = .000, p = .981; time usage R2 = .042, p = .808; and behavior R2 = .001, p 
= .178) indicating that self-reported data did not explain the variance in the observed 
data. In other words, random chance predicts observed data as accurately as did the self-
reported data I collected with the MSRPBBIIS in my sample.   
The answer to my first research question is that Miksza’s (2012) MSRPBBIIS 
lacks predictive validity within my sample. This conclusion supports extant research 
questioning the validity of the self-report format (Chaffin & Imreh, 2011). Miksza’s 
(2012) MSRPBBIIS is grounded in research-based findings, and all items and subscales 
are appropriate and of good model fit, so it is likely that the self-report format of the 
MSRPBBIIS is the factor inhibiting predictive validity.   
The lack of correlations between self-reported data and observed data could have 
been due to students’ efforts to report their self-regulated learning behaviors the “right” 
way on the MSRPBBIIS, but being unable to either determine or implement the “right” 
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self-regulated behaviors during the observations. Some students may have also misread 
self-reported items or rushed to complete the survey; for example, practice sessions per 
day was removed from statistical analysis due to such apparent problems. It is not 
unreasonable to assume that other items may have suffered similarly, though to a lesser 
degree.   
Another potential explanation is that correlation discrepancies between self-
reported and observed data could have been caused by actual differences in the behaviors 
and perceptions of young musicians. Student musicians may monitor and report their own 
practice behaviors differently than the veteran music educators who observed them. In 
fact, young musicians may lack the skills to effectively monitor their own progress at all; 
Hallam (2001a) suggested that “effective strategy use depended on the acquisition of 
appropriate aural schemata to facilitate the monitoring of progress and correction of 
mistakes.” It is possible, then, that the young musicians in my sample believed that they 
were using the strategies they learned in instruction, but were either unable to identify 
their mistakes, employ strategies appropriately, or perceive that they had yet to correct 
their mistakes. Young musicians may consider their efforts to be more important than the 
results of their efforts, while veteran music educators might consider the end result more 
important than the intentions. This could mean that students need to be taught to measure 
their attempts in terms of outcome behaviors rather than simply by a checklist of tasks to 
complete. 
Reliability. In Miksza’s (2012) developmental study, reliability estimates reached 
acceptable levels on all variables, but in my study only self-reported method and the three 
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observed variables, method, time usage, and behavior, achieved acceptable coefficients. 
Miksza’s study did not include observed data so only self-reported variables were 
considered for contrast. There are a few possible explanations for the variance in 
reliability between Miksza’s (2012) coefficients and the self-reported variables from my 
study. 
One explanation for this discrepancy could be the differing sample sizes required 
for the specific purposes of the two studies. Miksza’s (2012) study had a larger sample 
size (N = 302) because of the factor analysis used when creating a data gathering tool. 
For my study a smaller sample size (N = 45) was deemed sufficient for examining the 
predictive validity of the three variables, but it also meant that each response had a 
greater impact in the estimation of reliability. In other words, having more participants 
lowered the impact of conflicting responses within the overall estimation.  
A second possible explanation for the difference in reliability coefficients 
between my study and Miksza’s (2012) was that my sample of students was drawn from 
public school band classes and Miksza’s were from a summer music camp. Participants 
in Miksza’s sample were likely to be more similar to each other than were the students in 
my sample. They were all middle school students who were interested in music camp, 
came from homes with the financial resources to send them, and were attracted to the 
same camp. Of course, there may have been students attending on scholarships or whose 
parents insisted they study music during the summer months, but those students were 
probably the minority. Participants in my study were enrolled in public middle and high 
school band as a part of Georgia’s regular education offerings.  
  117
If self-regulated musical learning is developmental, then students in middle 
school should differ in from high school students in all dimensions. Additionally, 
differences are expected in the motive dimension due to the differing levels of 
commitment between those taking a band class and those who are giving up resources 
(e.g., tuition money and summer break time) to get extra musical instruction. I did not 
collect data about why students in my sample participated in band instruction or the 
resources they expended to be involved (e.g., whether they used school-owned, new, 
used, or donated instruments). Some variability was probably removed by allowing band 
directors to choose student participants. I assume that the students selected were likely to 
positively represent their band programs, schools, and directors, but they were probably 
still not as similar as the students enrolled in the same summer band camp.  
Observed method and self-reported motive. The correlation between observed 
method (strategy selection and usage) and self-reported motive (self-efficacy, self- 
determination, and goal-setting), r = -.29, p = .055, was not significant at α < .05 level. 
Adhering too strictly to α < .05 level in social science studies with small samples creates 
a danger of missing actual relationships (Stevens, 2009), so I chose to present this 
correlation and suggest further examination with larger sample sizes. A correlation 
between observed method and self-reported motive might suggest that students’ reports 
of higher feelings of ability correlated with lower levels of observable strategy selection 
and usage behaviors in their practice sessions. Because the method dimension addressed 
how students regulated their own learning, the higher efficacy beliefs corresponded with 
less strategic planning. This might indicate that middle school students in my sample 
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worked without an apparent plan, but reported confidence that their work would lead to 
positive results nonetheless.     
While coding observed data, the second coder and I noted that many students 
either practiced with no attention to mistakes (presumably they either ignored or did not 
notice them), or they stopped when they made mistakes, but changed to other musical 
excerpts rather than address the errors. The observation tool was not designed to measure 
students’ perceptions so I could draw no definitive conclusions about the cause of this 
phenomenon. My initial interpretation of their apparent dispassion regarding mistakes 
was that it served as a self-preservation technique to avoid frustration, but it could also be 
because students were unaware of any problems or felt they would master the material 
eventually.  
Differences in practice habits and error detection and correction could also be 
attributable to teaching. Teaching style may impact both the students’ motive (self-
efficacy, self- determination, and goal-setting) and their practice behaviors. I did not 
examine differences by school in this study, but future studies could be designed to 
describe the impact of teaching on students’ self-regulated motive.    
Duke, Flowers, and Wolfe (1997) reported that many young musicians appeared 
unable to detect errors in their own playing or identify appropriate strategies to correct 
the errors they did detect. According to Bandura (1991), if students’ expectations for their 
performance achievement are unfulfilled despite their practice efforts, they might create 
new, negative expectations of their own abilities for future efforts. This means that 
students who work with high expectations of success, but low abilities to detect errors, 
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may receive unexpected negative feedback from teachers and peers due to their inability 
to monitor their progress. These students who work unsuccessfully but to the best of their 
abilities may create negative expectations for future efforts based upon their inability to 
find the breakdown between effort and teacher approval.   
Students who are unable to determine why they struggle may be more likely to 
discontinue instrumental instruction. In an explanation of social cognitive theory, 
Bandura (1991) wrote at length about how self-perceptions of ability and achievement 
impacted willingness to self-monitor and to persist in completing a task. Similarly, Costa-
Giomi (2004) found that the decisions of young musicians to persist or drop out of 
musical instruction depended upon motivation and achievement. Pedagogically this is 
important because, if students are working without the ability to detect errors and choose 
appropriate problem-solving strategies, then they are likely to eventually experience 
failure, discouragement, and may even discontinue instrumental instruction.  
It is interesting that the relationship between method and motive did not 
encompass both observed and self-reported method, meaning that students’ reported 
practice strategy usage did not match their observed practice strategy usage in middle or 
high school. Hallam (2001a) found that students could name more practice strategies than 
they could effectively employ, and the differences between students’ self-reported and 
observed method behaviors in my sample appear to support that finding. Teachers may 
not be able to rely on their students’ abilities to discuss practice strategies or their 
reported efficacy beliefs when trying to evaluate their abilities to implement error 
correction strategies.   
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Self-reported method, behavior, and social factors. Several correlations existed 
between self-reported self-regulated musical method, behavior, and social factors, which 
were useful in understanding students’ perceptions of their own practice: method and 
social factors (r = .59, p < .001), behavior and social factors (r = .51, p < .001), and 
method and behavior (r = .71, p < .001). Even though the self-reported data do not 
predict observed practice behaviors, they do represent the ways students perceived their 
own activities and are, therefore, valuable. Describing students’ instrumental practice 
behaviors is useful, but understanding how they perceived their practice behaviors could 
allow teachers to more efficiently address areas of misperception and need. 
Miksza’s (2012) factor analysis during the development of the MSRPBBIIS 
suggested a close relationship between the method and behavior dimensions: they fit into 
the model similarly when combined into one factor and separately as individual factors. 
My data supported the closeness of this relationship with a strong correlation between 
self-reported method and behavior (r = .71, p < .001). It is difficult to separate what was 
done (method) from how it was done (behavior) so I expected to find consistently close 
relationships between these variables in all of my analyses. 
This expectation was supported again when the dimensions self-reported method 
and behavior both correlated significantly with self-reported social factors, r = .59, p < 
.001 and .50, p < .001, respectively. Students who reported knowing when and how to get 
help (social factors) also reported better strategic planning (method) and strategy 
implementation (behavior) within my sample.   
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Research Question #2: Self-Reported Variables   
 I used MANOVA and post-hoc analyses to investigate the way moderator 
variables interacted with self-reported variables. As discussed in Chapter 4, reported 
efficiency was rejected from analysis because it had too much covariance for MANOVA 
testing. Additionally, gender, self-regulated motive, and self-regulated social factors were 
tested, but yielded no statistically significant results. Statistically significant differences 
(p < .05) among self-reported variables when moderated by lessons, instrument family, 
and grade level are reviewed individually below.  
 Instrument family and self-reported method and behavior. The main effect of 
instrument family was statistically significant F (8, 4) = 28.72, p = .003. Post-hoc Tukey 
HSD tests revealed that percussionists in my sample reported significantly lower levels of 
self-regulated method (strategy selection and usage) than woodwinds (Mean difference = 
0.53, p = .002) and brass instrumentalists (Mean difference = 0.38, p = .029). 
Percussionists also reported lower levels of self-regulated behavior (choosing and 
monitoring outcome behaviors) than woodwinds (Mean difference = 0.72, p = .009).  
 These findings may indicate a difference in the way percussionists and wind 
instrumentalists perceive their efforts at strategy implementation and monitoring outcome 
behaviors. For example, percussionists typically operate with more autonomy (one per 
part) than wind musicians so they cannot hide their mistakes within a section of players. 
This prominence may contribute to strong feelings of responsibility for success in their 
practice endeavors both to perform well and to avoid embarrassment during rehearsals. 
As will be discussed under my third research question, percussionists demonstrated 
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higher levels of self-regulated method, time usage, and behavior than woodwind or brass 
players.  
One explanation for this discrepancy is the small sample size in my study, 
especially the number of percussionists (n = 7). Box’s M indicated that my sample was 
sufficient to detect effects with MANOVA tests, but the percussion subgroup is much 
smaller than either of the wind subgroups. Additionally, I rechecked the raw scores and 
found no outliers in the percussion subgroup. Future testing with larger percussion 
samples is warranted to examine my findings.  
An alternate explanation is that music teachers may structure percussion 
instruction differently than they do wind instruction, probably due to the increased 
autonomy required of percussionists. Wind instrumentalists typically play the same part 
as several others in their sections whereas percussionists are soloists on their instruments 
relatively early in their educational developments. Teachers may devote more time to 
fixing problems with larger groups and depend on percussionists to figure out their parts 
alone.   
  A third explanation is that young people choose instruments based in part on 
innate characteristic differences that also influences self-regulated learning behaviors. For 
example, Fortney, Boyle, and DeCarbo (1993) suggested that gender was the determining 
factor in middle school students’ (N = 955) instrumental selection (noting, however, that 
MANOVA testing in my study showed no effects by gender). MacLellan (2011) found 
differences in Myers-Briggs personality types between high school band, chorus, and 
orchestra students (N = 355). In a study of 224 elementary band and orchestra students, 
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Austin and Berg (2006) determined that orchestra students reported significantly higher 
levels of practice motivation than band students. Schmidt (2005) found no significant 
differences, however, by instrument family in the areas of motivation and achievement 
among 300 students in 7th through 12th grades; therefore, the role of instrument family in 
musical development and achievement is still unclear. Future inquiry through case studies 
or think-aloud protocols might be useful for understanding and defining these 
relationships, as well as latent influences such as socially-constructed or innate character 
differences.  
 Private lessons and self-reported social factors. There was a significant 
between-subjects effect in self-reported social factors and private lessons (F = 5.51, p = 
.043), which indicates that students in my sample who were taking private lessons report 
better help-seeking behaviors than students not taking private lessons. Several factors 
could be involved with this finding. First, students who take private lessons have 
someone to guide their practice behaviors whereas other students may be uncertain whom 
to ask for help. Additionally, I noticed that many students in my sample seemed unable to 
detect their own errors and had trouble identifying appropriate strategies to correct them. 
Private lessons instructors probably assist in error identification, which should lead to a 
better self-understanding of when help is needed. Zimmerman (2002) reported that self-
regulated musicians do not work completely independently, but they know when and 
where to seek help. The relationship between lessons and social factors may support the 
developmental nature of the help-seeking behaviors inherent in self-regulated musical 
learning.  
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 Grade level and self-reported motive. Another effect is found between middle 
school and high school students in reported motive (self-efficacy, self- determination, and 
goal-setting), Mean difference = 0.23, p = .028. Middle school students reported 
significantly higher self-efficacy beliefs (M = 3.94, p =.028) than high school students (M 
= 3.71, p = .028). A possible function of higher efficacy beliefs in early musical study 
could be to compel persistence despite initial difficulties with self-regulated learning 
behaviors. Hallam (2001b) showed that professional musicians demonstrated 
considerably higher levels of metacognitive skills in their practice than novice musicians; 
therefore, another possible explanation could be that increased experience leads to more 
accurate efficacy judgments. In other words, high school students are better equipped to 
evaluate their own potential.  
Self-report format. Most noteworthy, perhaps, is the general lack of difference 
between all subgroups by grade level, private lessons, and primary instrument among all 
self-reported self-regulated musical learning variables. There are no significant effects in 
self-reported time usage and only one each in social factors and motive. All other effects 
were found in method and behavior, and all of those centered on the moderator variables 
lessons, grade level, and instrument family. Self-reported data were similar across gender 
and percentage of formal practice and, with few exceptions, motive and social factors. 
This homogeny, compared with the relatively high number of effects in observed 
variables (see research question #3), indicates that students may learn the language of 
self-regulated musical practice better than they develop the ability to self-regulate 
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learning behaviors. This finding could be important to pedagogy because it could indicate 
that mastery of self-regulative language does not ensure behavior and task mastery.    
Null Hypothesis #1:   
 My first null hypothesis was that there would be no statistically significant 
differences (p < .05) between self-reported self-regulated practice behaviors in the self-
regulated musical learning dimensions method, time usage, and behavior, and various 
moderator variables in the practice behaviors of middle and high school instrumental 
students in Georgia. I partially rejected the first null hypothesis in self-regulated musical 
learning dimensions of method and behavior when related to instrument family and 
motive. Post-hoc Tukey HSD tests revealed statistically significant differences between 
percussion and all winds instrument in reported method: percussion and woodwind 
(Mean difference = 0.53, p = .002), percussion and brass (Mean difference = 0.37, p = 
.029). There were also differences between woodwinds and percussion in reported 
behavior (Mean difference = 0.72, p = .009. Additionally, MANOVA tests revealed that 
middle school students reported higher motive, or self-efficacy, self- determination, and 
goal-setting, than high school students (Mean difference = 0.23, p = .028). The null 
hypothesis was also partially confirmed as there were no other statistically significant 
relationships (p < .05) between self-reported variables and select demographics or 
practice habits.      
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Research Question #3: Observed Variables 
 Finally, I looked for differences in observed variables (method, time usage, and 
behavior) when moderated by gender, grade, private lessons, instrument family, and self-
regulated motive and social factors to understand how students’ structured their self-
regulated practice. My first step toward understanding the ways students perceived their 
own practice behaviors (self-report) versus the ways they appeared to structure their 
practice (observations) was through analysis of self-reported data. The next step was to 
analyze students’ observed practice behaviors using MANOVA and post-hoc analyses. 
There were statistically significant effects (p < .05) between observed method (strategy 
selection and usage), time usage (time management behaviors), and behavior (choosing 
and monitoring outcome behaviors) and the moderator variables lessons, grade level and 
instrument family. This indicates that there were differences between student groups in 
their observed practice. In this section, I present findings about observed practice 
behaviors and compare those to the findings about self-reported behaviors.     
Instrument family and observed self-regulated behaviors. Differences in 
observed data by instrument family indicate that woodwinds, brass, and percussion 
instrumentalists used differing levels of regulation techniques and strategies in their 
practice. In our video observation, my second coder and I noted that practice approaches 
of percussion students appeared to consistently differ from those of wind instrument 
students. For example, the percussionists demonstrated more overt awareness of and 
persistence in addressing mistakes than wind instrumentalists. They also tended to focus 
on fewer tasks, but with more attention to each task than the wind players. 
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This observation was supported by Tukey HSD testing, which indicates that 
percussionists in my sample demonstrate more self-regulated musical learning behaviors 
than woodwinds in observed method (Mean difference = 1.05, p = .001), time usage 
(Mean difference = 1.19, p = .001), and behavior (Mean difference = 1.27, p = .001). 
Percussionists also demonstrated higher levels than brass in observed method (Mean 
difference = 0.58, p = .048) and time usage (Mean difference = 0.71, p = .045). 
Additionally, brass outperformed woodwinds in observed self-regulated method (Mean 
difference = 0.48, p = .023) and behavior (Mean difference = 0.59, p = .041), but winds 
were more similar to each other than either was to percussion.  
When observed data effects are compared to self-reported effects, an interesting 
contrast emerged: Percussionists and brass reported lower levels, but demonstrated higher 
levels of self-regulated behaviors than woodwinds. Although these findings could be 
specific to my sample, they appear to represent a difference in either the structure of 
percussion versus wind instrument instruction or an underlying difference among 
students who enroll and persist to learn wind versus percussion instruments.   
Percussionists appeared to develop self-regulated learning behaviors to a higher 
level than wind instrumentalists, which is probably due to the relatively autonomous 
nature of percussion performance. Woodwind students reported higher levels of self-
regulated behaviors, despite demonstrating the lowest levels. If the autonomous nature of 
percussion performance contributes to higher self-regulated behaviors, it might also 
contribute to lowered perceptions of ability because every action is solitary and 
conspicuous. Woodwind students’ inflated perceptions of their self-regulated behaviors 
  128
compared to their observed behaviors could, by extension, reflect confidence bred within 
the safety of large sections that frequently play unison melodic lines, especially in early 
musical development. These explanations are tentative because it is unclear whether 
differences emerge as a result of instruction or are innate characteristics that draw certain 
students to the various instruments.    
Private lessons and observed self-regulated behaviors. Differences by private 
lessons supported extant research stating that self-regulated musical behaviors can be 
learned (Hewitt, 2001; Zimmerman, Bonner, & Kovach, 1996; Zimmerman & Martinez-
Pons, 1988). Students who reported taking private lessons for any amount of time 
demonstrated significantly higher observed method (Mean difference = 0.98, p = .004), 
time usage (Mean difference = 0.82, p = .014), and behavior (Mean difference = 0.98, p = 
.003) than those who reported no private lessons. During coding, I noticed that most 
students appeared to practice according to the routines set in their band classes—warm-
up, method book work, and band music. Because students appeared to follow standard 
routines set up by teachers, it is possible that students with private lessons have received 
more specific instruction and been exposed to more models of self-regulated learning 
strategies than were generally demonstrated by teachers during band class. By extension, 
if teachers were to use self-regulated learning strategies during their normal class 
routines, students might emulate those strategies during their practice sessions.     
Grade level and observed self-regulated behaviors. The second coder and I 
also observed less self-regulated learning behaviors among middle school students than 
high school students. We noted during the coding stage that many middle school students 
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in my sample demonstrated no error detection or error correction strategies; they simply 
played through their music. Errors were handled in three primary ways: They ignored or 
did not appear to notice the mistake; they stopped, restarted, and usually made the 
mistake again; or they simply moved on to new material. Miksza (2007, 2009) identified 
several common practice strategies used by high school and collegiate musicians, but 
very few middle school students in my study attempted practice strategies such as varied 
tempo, repetition, or breaking it into smaller chucks. In contrast, more high school 
students demonstrated intermittent self-regulated practice strategies, including singing 
and buzzing, repetition, and apparent mental rehearsal.   
I confirmed this assumption through MANOVA testing with observed data. High 
school students demonstrated significantly higher levels of self-regulated method (Mean 
difference = 1.45, p < .001), time usage (Mean difference = 1.37, p < .001), and behavior 
(Mean difference = 1.10, p < .001). These findings support extant research that self-
regulated musical learning is developmental and can be taught (Hewitt, 2001; 
Zimmerman, Bonner, & Kovach, 1996; Zimmerman & Martinez-Pons, 1988).   
It is interesting to note that, despite demonstrated lower levels of self-regulated 
learning behaviors, middle school students reported higher motive (self-efficacy, self- 
determination, and goal-setting), Mean difference = 0.23, p = .028. This means that 
middle school students in my sample were using strategies less (method), managing their 
time less efficiently (time usage), and not choosing and monitoring outcome behaviors 
(behavior) as well and high school students, but they reported more confidence that they 
would achieve success. There are two possible reasons for this difference in motive 
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versus observed self-regulated practice behaviors. First, higher self-efficacy could assist 
middle school students in persisting through early music instruction. Second, middle 
school students may not have the aural skills to accurately self-judge their own efforts 
and, as a result, have higher self-efficacy feelings. If that is the case, then it could mean 
that high school students develop more realistic views of their own abilities as they 
develop the aural skills to self-monitor their efforts. 
Null Hypothesis #2:  
 My second null hypothesis was that there would be no statistically significant 
differences (p < .05) between observed self-regulated practice behaviors within the self-
regulated musical learning dimensions method, time usage, and behavior, and various 
moderator variables in the practice behaviors of middle and high school instrumental 
students in Georgia. There was sufficient evidence to reject the second null hypotheses 
within my sample. Using MANOVA and post-hoc analyses, I found differences in all 
observed variables when related to instrument family, private lessons, and grade level.   
 I used post-hoc Tukey HSD tests to reveal that percussionist demonstrated more 
self-regulated learning behaviors than wind players: percussion students outperformed 
woodwinds in observed method (Mean difference = -1.05, p < .001), observed time usage 
(Mean difference = -1.19, p = .001), and observed behavior (Mean difference = -1.27, p = 
.001; and percussion students outperformed brass in observed method (Mean difference = 
0.58, p = .048) and observed time usage (Mean difference = 0.71, p .045). This indicates 
that students may regulate musical learning differently according to their chosen 
instruments and could have implications for pedagogy, if future research studies with 
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other samples yield similar findings. If students who self-regulate at different levels are 
drawn to certain instruments, teachers could focus on identified areas of need within each 
instrument family. If differences are shown emerge as a result of the way various 
instruments are taught, these could lead to pedagogical practices that enhance the self-
regulated learning of students on all instruments.   
I used MANOVA tests to reveal differences of means between all observed 
variables by private lessons and grade. There was a significant difference in the observed 
method scores for students taking or not taking lessons (Mean difference = 0.98, p = 
.004). Similar differences were found in observed time usage scores (Mean difference = 
0.82, p = .014) and observed behavior scores (Mean difference = 0.98, p = .003). Students 
reporting private lessons scored significantly higher in observed self-regulated learning 
behaviors than students reporting no private lessons. These students also reported higher 
self-regulated learning behaviors in the area of social factors (F = 4.967, p = .043), 
probably because they had access to an expert for consultation.   
I also used MANOVA tests to find a significant difference by grade level in 
observed method (Mean difference = -1.45, p < .001); time usage scores (Mean difference 
= -1.37, p < .001), and behavior (Mean difference = -1.10, p < .001). A conflicting result 
was that middle school students reported slightly higher motive, or self-efficacy, self- 
determination, and goal-setting (Mean difference = 0.23, p = .028), despite demonstrating 
less observed self-regulated learning behaviors.   
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Recommendations for Future Research 
Multiple questions arose during the processes of gathering data, coding and 
analysis, and drawing conclusions. They fit into three categories: questions about the 
predictive validity of the MSRPBBIIS, questions about my methodology in this study, 
and questions about the uncovered relationships between self-regulated dimensions and 
their implications for future research and pedagogy.  
Predictive validity of the MSRPBBIIS. First is a need for further evaluation of 
the predictive validity of the MSRPBBIIS. In my sample, self-reported variables gathered 
with the MSRPBBIIS did not predict observed learning behaviors any better than random 
chance: method (R2 = .000), time usage (R2 = .042), and behavior (R2 = .001). The 
MSRPBBIIS was grounded in extant research and all factors were shown to have good 
model fit, so the self-report format was the most likely hindrance to the instrument’s 
predictive validity. Therefore, I offer the following recommendations for future 
endeavors. 
There is a need for additional research to reevaluate the predictive validity with 
other samples and observation techniques to determine whether my sample accurately 
represented the population of beginning and intermediate instrumental students. Since the 
MSRPBBIIS was designed for all instrumental students, this reevaluation should 
encompass many instrument groups such as band, orchestra, piano, and guitar. One way 
to do this might be through rehearsal frame analysis, an observation technique developed 
by Worthy (2003) in which observations are divided into segments according to shifts in 
the focus of participants, might be useful for identifying emergent behaviors rather than 
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looking for predetermined behaviors. Another example would be a longer study, which 
would include enough time for measuring the self-regulated musical learning dimensions 
motive, social factors, and physical environment in addition to the three dimensions I 
studied (method, time usage, and behavior). A longer study would allow for extended and 
varied observations into dimensions such as social factors and physical environment, 
which cannot be accurately measured in a single observation. Additionally, problematic 
behavioral patterns, such as consistently appropriate application of one practice strategy 
and consistently inappropriate application of another, might emerge in repeated 
observations and would provide more detailed explanations of self-regulated practice 
behaviors.   
Future studies with varied samples might also provide useful data. I expanded on 
Miksza’s (2012) sample by working with high school students as well as middle school 
students, but this addition could have affected the reliability and correlation coefficients 
in the study because the two groups responded differently to many items. Studying the 
grade levels (middle school and high school) individually might yield varied information. 
In the same way, expanding the study to look at college undergraduates might reveal the 
next developmental stage of self-regulated musical learning.   
It might also be useful to repurpose the MSRPBBIIS by removing the self-report 
format and restructure it into a student practice guide or instructional aid. Miksza’s 
(2012) Self-Regulated Practice Behavior Rating Scale, which I used to code the 
observation data in my study, appears to be one such repurposing by the author, but this 
scale was limited to the dimensions method, time usage, and behavior. Additional 
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measurement tools could be developed to explore the other two dimensions of self-
regulated learning that were represented on the MSRPBBIIS, social factors and motive, 
though these dimensions might require longitudinal observations and/or follow-up 
interviews. It could be presented as a checklist or troubleshooting guide for students’ use 
while practicing. Rather than reporting accrued practice time, perhaps students turn in a 
list of errors and the strategies they used to address them. 
Research methodologies. Secondly, a few questions arose during the study 
stemming from my sample size and data collection methodology. First, my sample size, 
though appropriate to evaluating predictive validity, was a concern during my difference 
testing, in that a larger sample size would have increased the power in MANOVA and 
post-hoc testing. Additionally, equivalent subgroups by gender, instrument family, and 
grade level would lower the risk for Type I errors.   
Second, choices concerning the types of data to collect limited analyses in my 
study; for example, observed data on social factors were not collected due to the 
difficulties in a single observation of help-seeking behaviors. Moderator variables 
interacted significantly with self-reported social factors, but those self-reported behaviors 
need validation. Follow-up interviews might provide a better insight into students’ error 
detection/correction and motive (self-efficacy, self- determination, and goal-setting). 
Finally, certain aspects of the physical environment dimension—grade they began 
instrumental instruction, whether they began in a band class or private lesson format, 
whether they purchased, rented, or borrowed their instruments, etc.—would also be 
useful. Case studies or think-aloud protocols might be useful for examining these 
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dimensions.   
Finally, the comparison of reliability coefficients between my study and Miksza’s 
(2012) reinforced the previous two methodological concerns. Miksza’s sample was 
selected from a summer music camp and achieved higher reliability scores than my 
sample, which was drawn from traditional school band classes. This led me to question 
again the social factors dimension and wonder how much of the physical environment 
dimension could be tested as demographic information. For example, it might be useful 
to gather data regarding the reasons for playing an instrument in general, for choosing a 
specific instrument, and students’ long-term instrumental goals (e.g., to get a college 
scholarship, to play in my church orchestra). This information could help develop a more 
detailed picture of how self-regulated learning develops and what elements influence it 
the most. 
Relationships and differences among variables. Finally, findings in my study 
need corroboration from future research studies. Some areas that need attention in future 
research include evaluation of the correlation between self-reported method and self-
reported motive. Bandura (1991) emphasized the role of self-perception in learning 
behaviors including choosing how much effort to put into a task, attempting to self-
monitor while working, choosing to persist until the task is completed, and choosing 
whether to attempt similar tasks in the future. It is important to understand how students 
perceive their own learning activities, therefore, especially when their reported efficacy 
feelings appear to contradict their reported strategic abilities. This information could help 
teachers address and limit some of the frustration in the learning process and potentially 
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improve retention in instrumental education programs.    
Future studies might be conducted to evaluate the suggested relationship between 
individual instruments and self-regulated musical learning behaviors. Additionally, it 
would be useful to explore whether dissimilarities are limited to instrument families or 
whether they extend to each individual instrument. Differences in students’ self-regulated 
learning activities and perceptions by instrument or instrument family could have 
considerable implications for instrumental education pedagogy. Other areas of interest 
include the potential impact of secondary instruments, those who also sing, and those 
who play instruments or genres that are outside of the typical school curriculum (e.g., 
rock bands and world music). 
An evaluation of the relationships between private lessons and observed self-
regulated musical learning behaviors would also be beneficial. As a band director, I have 
observed that most instrumental teachers support private lessons for their band students; 
however, a research-based measurement of the anticipated impact of private lessons on 
students’ learning might motivate more parents to make the financial and scheduling 
arrangements necessary. Regelski (1975) questioned why anyone would choose to 
participate in music education given the limitations of time and resources many of us 
face. Parents, administrators, and students need to know that their limited resources are 
used responsibly in instrumental education and that private lesson do positively impact 
various measures of performance achievement.   
 The relationships between grade level and observed self-regulated musical 
learning behaviors and self-reported motive need to be reevaluated in future research. 
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Self-regulated musical learning appears to be developmental and teachable, so clearly 
defined levels would inform pedagogy that is appropriate for students of various grade 
levels. For example, if researchers find that middle school students overestimate their 
practice behaviors, then pedagogy in middle school instrumental education can 
compensate for their inflated perceptions of ability. For example, when given the freedom 
to select solos for competition, younger students might select solos that are beyond their 
technical abilities. If so, the teacher might question students specifically about their 
abilities in terms of the notes and rhythms they know, their physical endurance 
(especially when nervous in front of a judge and/or audience), and the amount of time 
and energy they are willing to invest in order to scaffold their awareness of ability-
appropriate repertoire. More research is needed to fully define the developmental levels 
of self-regulated musical learning.   
Finally, my study focused on band students, but research is needed to measure 
whether learners engaged in other methods of music making—voice, orchestra, piano, 
guitar, or sitar—develop and learn similarly. If the differences I uncovered between 
students’ abilities to report and demonstrate self-regulated behaviors are accurate, then 
pedagogy needs to more thoroughly address teaching students how to practice. 
Implications for Pedagogy 
Grant and Drafall (1991) suggested that research results should be appropriate for 
guiding instruction. This means that it is insufficient to simply present my data; my study 
results should also have implications for pedagogy. My study yielded such results in the 
areas of assessment, overt instruction, modeling, private lessons, and factors involved 
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with instrumental selection.         
 Students’ self-reports may not accurately reflect their practice habits; therefore, 
teachers should not rely on them to diagnose practice deficiencies. I showed that middle 
school students reported higher feeling of efficacy than their high school peers, but 
demonstrated lower levels of self-regulated practice strategies. Additionally, there were 
few correlations between self-reported and observed self-regulated practice habits, which 
indicates that the students and researchers in my study did not agree on the interpretation 
and implementation of those habits. Some teachers may find explicit questioning to yield 
better results; for example, “When you repeated it over and over again, did you slow it 
down?” Another potential solution is to ask the students to demonstrate their practice 
efforts. For example, a colleague of mine requires a videotaped practice log weekly from 
each student. The logs that are most characteristic of a particular concept or problem are 
shared with the class for feedback and evaluation.   
Zimmerman and McPherson (2002) suggested that self-regulated learning 
emerges in four stages: observation, emulation, self-control, and self-regulation. I showed 
that many young musicians appear to practice according to the routine established during 
their band classes. This means that teachers could effectively shape their students’ 
practice habits and routines by carefully structuring their band classes to reflect the kind 
of practicing they wish their students to accomplish when not in rehearsal. For example, I 
have found success in my private lessons and band classes with a strict structure and 
metronome suggestions, following the same routine: breathing and long tones (mm. = 
50), tonguing exercises (mm. = 50), scales and chorales (mm. = 90- 120), method book 
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and technique work, and literature rehearsal.   
 Overtly modeling specific strategy usage is another way to allow students to 
observe and emulate self-regulated practice behaviors. Most teachers use error detection 
and correction strategies frequently during rehearsals, but may not make them explicit to 
the students. For example, a teacher could say, “This technical passage was lacking 
precision so we just used three practice strategies to clean it. We chunked it into smaller 
sections, slowed each section down with the metronome, and repeated in several times 
until it was more precise. You can do the same thing when you encounter technical 
passages in your personal practice…” By overtly mentioning the strategies immediately 
after employing them, the teacher can build upon a successful venture and legitimize the 
strategy. Students then learn which strategies are appropriate for various problems, 
discover that the strategies are successful, and learn names for each problem and strategy.  
 In addition to a strict class structure, providing students with an explicit list of 
performance tasks helps them to focus, monitor their progress, and achieve mastery. 
Early in my study, I was inspired to use self-regulated practice journals with my students, 
but they were overwhelmed by the project; there were too many factors to measure and 
too much music to cover. A list of weekly performance goals centered on one or two core 
concepts has given them the focus they needed. For example, “This week we are working 
on staccato tonguing. Our tonguing exercises will be performed staccato, we will 
subdivide the chorale into staccato eighth notes, and we will work these passages in our 
concert literature that require staccato articulation…”  
Teachers may need to determine students’ abilities to regulate their learning 
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behaviors when away from the classroom environment. In my study, middle school 
students reported higher self-efficacy but demonstrated lower strategy usage than high 
school students, which may mean that middle school students have not yet observed and 
emulated enough self-regulated learning behaviors to have reasonable self-control. 
Theorists such as Bandura and Vygotsky suggested that observation of a more 
knowledgeable other, followed by opportunities to work with direct experience in their 
zones of proximal development are the most effective means of fostering learning. 
Teachers may use strategies such as peer-mentoring, sectional time, or group work time 
to allow their students opportunities to learn from or be more knowledgeable others. 
Additionally, in these formats, teachers would be able to observe work done during class 
time and better assist students’ efforts. 
 The results of my study indicate that private lessons positively impact the self-
regulated musical learning behaviors of young musicians. In the areas observed method, 
time usage, and behavior students with private lessons demonstrated higher levels of self-
regulated learning behaviors than students without private lessons. Given the role of 
parents in transportation and payment for students’ lessons, teachers may benefit from 
using data results when communicating with parents. Parents may be more willing to 
expend limited time and financial resources, if they are reasonably assured of the positive 
return on their investment. When private lessons are not feasible, some music teachers 
may be able to recommend group lessons or bring in professionals to conduct master 
classes.   
 Finally, teachers should be aware of potential differences in the self-regulation of 
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students according to instrument family. These differences may stem from innate 
characteristics that lead students to certain instruments or from the teaching styles 
employed for the various instruments. Cutietta and McAllister (1997) suggested that 
many students begin woodwind study in 7th grade, but those whose personalities are 
vastly different from the mean generally drop out before 12th grade. It is important for 
music teachers to be mindful of the levels of autonomy and support for each instrument 
when making assignments and during instruction. 
Conclusions 
 At the end of this research journey, I return to my original premise that, despite 
the prevalent pedagogical focus on the importance of practice time, accrued time alone is 
insufficient to explain performance achievement (Ericsson, Krampe, & Tesche-Romer, 
1993; Jorgenson, 2002, Manturzewska, 1979). My analyses helped to better define the 
role of time usage in practice and identify other elements that interact with time to 
explain achievement. I found three overarching themes in my study. First, the way 
musicians use their time may be more important to musical success than their accrued 
time. Second, young musicians may be unable to appropriately select and implement 
practice strategies. Third, a discrepancy between the self-reported and observed data may 
indicate differences in perceptions and actions in musical practice.    
 Time usage behaviors. Time usage is one of McPherson and Zimmerman’s 
(2002) six dimensions of self-regulated musical learning. The dimension encompasses 
musicians’ abilities to structure practice time, efficiently use practice aids (such as 
metronomes), and avoid distraction and burn-out. Miksza (2012) measured the time 
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usage dimension with the MSRPBBIIS, but the dimension did not correlate significantly 
(p < .05) with any other dimension of self-regulated musical learning (motive, method, 
behavior, and social factors). The self-reported time usage data I collected with the 
MSRPBBIIS also failed to correlate significantly with the other self-reported self-
regulated learning dimensions, but observed time usage data correlated strongly with 
observed method and behavior, respectively (r = .84, p < .001 and .82, p < .001).   
 I found that students who reported private lessons and those in higher grades 
demonstrated more observed self-regulated time usage behaviors than students without 
lessons and in lower grades. Additionally, percussionists in my study demonstrated 
higher levels of time usage behaviors than woodwinds and brass. These findings suggest 
that students can learn to regulate their time usage when practicing, but students might 
have different needs according to instrument family. The unique roles of the various 
instruments may attract or require students with specialized abilities in time usage and the 
other self-regulated learning dimensions. During my pilot study, for example, I noted that 
former All-State band players had embouchure fatigue and distraction troubles about 15 
minutes into their practice sessions, which suggests that they were not accruing large 
amounts of daily practice time. Their high levels of achievement, however, suggest that 
something other than accrued practice time must contribute to their performance success.  
 Strategy selection and implementation. Musicians invest their time usage in the 
closely related self-regulated learning dimensions method (selecting and using 
appropriate strategies) and behavior (choosing and monitoring progress toward outcome 
behaviors). I measured the method and behavior dimensions of self-regulated musical 
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learning through self-report data gathered with the MSRPBBIIS and observations. As in 
time usage, students with private lessons and those in higher grades demonstrate more 
self-regulated method and behavior practice habits than students without lessons and in 
lower grades. Percussionists also demonstrate more self-regulated behaviors in all three 
dimensions of method, time usage, and behavior than did wind instrumentalists. It 
appears, therefore, that the developmental and teachable nature of self-regulated learning, 
as well as differences by instrument family, might extend beyond time usage to the 
observable self-regulated learning dimensions method and behavior. Identifying the 
developmental levels of students’ self-regulated musical learning could contribute to the 
development of pedagogy that addresses the needs of all students according to their 
instruments, participation in private lessons, and grade levels. The impediment to this is 
the unreliability of students’ self-reports concerning their behaviors.  
 Self-reported versus observed data. Perhaps the most important result of my 
study is the conflict between self-reported and observed data. The covert nature of 
musical practice habits has been a hindrance to the identification of its component parts 
and developmental levels (Pitts, Davidson, & McPherson, 2000). In my study self-
reported data failed to predict observed data (random chance predicted observed data just 
as well as the self-reports did), which indicates that students’ descriptions of their own 
practice habits, error detection and correction, and strategy selection, implementation, 
and monitoring are not reliable for guiding pedagogy. For example, percussionists in my 
study demonstrated higher levels of self-regulated method, time usage, and behavior 
habits than wind instrumentalists, but they reported their own abilities lower than 
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woodwinds in method (strategy selection and usage) and behavior (choosing and 
monitoring outcome behaviors).   
 Music students shape their own truths based upon their experiences and what they 
are told from individuals they perceive as “more knowledgeable others” (e.g., music 
teachers, certain peers, Internet examples, potential audiences). It concerns me that their 
perceptions are so frequently in conflict with their observable behaviors, such as 
percussionists reporting less self-regulated behaviors by demonstrating more self-
regulated behavior than wind musicians, and middle school students reporting higher 
self-efficacy, self- determination, and goal-setting (motive) but demonstrating lower 
levels of self-reported strategic planning (method) than high school students. Music 
pedagogy should be designed to address these areas of need and misconception so that 
teachers can assist their students in constructing positive, budding musical realities. 
 Applications of research findings. Music education scholars are making 
progress toward identifying and describing the components and developmental levels of 
musical practice. More research is needed with larger and varied samples to develop a 
knowledge base on which we can build instrumental pedagogy. As we progress toward a 
more comprehensive awareness of musical practice and its development, it is imperative 
to disseminate the information from research studies to the practicing teacher and 
developing student.   
One way to practically apply research findings to instrumental education is 
through pedagogical support materials. Students could use support materials to guide 
them through the self-regulated learning behaviors they should demonstrate when 
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practicing away from the supervision of teachers. For example, the MSRPBBIIS could be 
repurposed into a guide or practice checklist. Teachers could begin with an outline 
adapted from the MSRPBBIIS and guide their classes/students to create troubleshooting 
guides for practice sessions. In one column they could list potential problems or errors 
from each of the self-regulated musical learning dimensions and in the other list 
strategies that are appropriate to correcting the specific errors.   
 Observational learning is a prevalent topic in self-regulated learning (McPherson 
& Zimmerman, 2002) so digital-native students may also benefit from websites, 
YouTube video tutorials, and apps designed for troubleshooting practice problems. 
McPherson and Zimmerman (2002) emphasized observation as the first stage of self-
regulated learning (observation, emulation, self-control, and self-regulation). It is also 
implied in the need for a teacher in deliberate practice (Ericsson, Krampe, & Tesch-
Romer, 1993) as well as the numerous research studies promoting the value of modeling 
in music pedagogy (for example, McPherson, 1997; Miksza, 2009; Hewitt, 2011).   
 Instrumental teachers in the 21st century can provide historically unprecedented 
access to models of professional performance, on-line lessons, and evaluative software 
(e.g., SmartMusic) to meet the needs of students in any musical genre. Modeling the use 
of these tools during instruction would demonstrate the importance of attention to models 
and promote students’ comfort levels when accessing these models during their own 
practice sessions. One possible strategy might be for teachers to play model recordings at 
the beginning of class, rehearse, and then record students’ performances for guided 
comparison to the model. 
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 Instrumental music teachers have not historically been receptive to using research 
findings to guide their pedagogy. Grant and Drafall (1991) showed that many teachers 
did not consider the impact of their own behaviors on student performance despite a large 
number of studies relating student achievement or improvement to changes in teachers’ 
behaviors. Teachers might need assistance in building positive efficacy feelings about 
their own self-regulated modeling behaviors, which means they need to observe and 
emulate appropriate modeling strategies. As a researcher, this means that I cannot simply 
publish my findings in a journal, but must present and model my findings to the 
instrumental education community. Teachers who observe the results of appropriate 
pedagogy may be more comfortable applying research findings.     
 Ultimately, self-regulated musical learning must be the property of the individual, 
so research-based instrumental pedagogy and support materials must appear meaningful 
and beneficial to them. The goal of educational research, pedagogical development, and 
instrumental teaching is to provide young musicians with the resources they need to 
become lifelong music makers at the levels and in the genres they select. When 
researchers and teachers work together to empower students to make the most of their 
accrued practice minutes, the motivating power of success might encourage them to 
exceed the recommendations and expectation of their teachers. 
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APPENDIX A 
Miksza’s (2012) Measure of Self-Regulated Practice Behavior for Beginning and 
Intermediate Instrumental Students 
 
Grade: __________  Age: _____  Gender: M or F             
Instrument: ______________ Secondary Instrument: ___________________ 
Private Lessons: Y or N  If yes, how long: ________________________  
 
Practice Habit Survey 
 
Consider practicing be the time you spend playing alone (not in private lessons, or 
ensembles) 
 
PLEASE REMEMBER TO PROVIDE AN ANSWER FOR ALL 
QUESTIONS/STATEMENTS 
 
 
Part 1 – Instructions: Please answer the following items regarding your practice habits 
by writing in the requested number. 
 
1 What is your average amount of practicing per day in 
minutes? 
 
_______ Minutes 
2 On average, how many practice sessions do you participate in 
per day? 
 
_______ Sessions 
3 On average, what percentage of your practice time is spent 
playing simply for fun with NO specific musical or technical 
goals in mind?  
 
_______ % 
4 On average, what percentage of your practice time is spent 
playing with a specific musical or technical goal in mind? 
 
_______ % 
 
 
Part 2 – Instructions: Please provide global assessments of your practice efficiency by 
choosing a rating between “1-Extremely Inefficient” and “10 – Extremely Efficient” 
 
5 
 
 
On an AVERAGE DAILY BASIS  my 
practicing is: 
1 2 3 4 5 6 7 8 9 10 
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Part 3 – Instructions: Please rate the following 10 statements by indicating whether you 
Strongly Disagree (SD), Disagree (D), Neither Agree or Disagree (N), Agree (A), or 
Strongly Agree (SA) 
  
St
ro
n
gl
y 
D
isa
gr
ee
 
D
isa
gr
ee
 
N
ei
th
er
 
D
isa
gr
ee
 
o
r 
A
gr
ee
 
A
gr
ee
 
St
ro
n
gl
y 
A
gr
ee
 
1 No musical task is too difficult for me SD D N A SA 
2 I DO NOT feel confident in my ability to perform on 
my instrument 
SD D N A SA 
3 Compared with others in band, I think I am a good 
musician 
SD D N A SA 
4 I believe I can become unusually good on my 
instrument 
SD D N A SA 
5 When I set musical goals for myself, I am sure I can 
achieve them 
SD D N A SA 
6 I expect to be known as a good musician SD D N A SA 
7 I feel I can solve any musical problem I encounter SD D N A SA 
8 I expect to do well in music in the future SD D N A SA 
9 I am confident in my ability to improve on my 
instrument 
SD D N A SA 
10 Compared with other band students, I expect to do 
well 
SD D N A SA 
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Part 4 – Instructions: Please rate how often you do the following by indicating ‘1-
Never,’ ‘2-Rarely,’ ‘3-Sometimes,’ ‘4-Often,’ or ‘5-Always,’  
 
  
N
ev
er
 
R
ar
el
y 
So
m
et
im
es
 
O
fte
n
 
A
lw
ay
s 
1 Talk to band/orchestra teacher about how to practice 1 2 3 4 5 
2 Practice challenging music 1 2 3 4 5 
3 Look up definitions for unfamiliar terms and symbols 
when practicing 
1 2 3 4 5 
4 I think about pieces I’m practicing by singing them 
through in my mind 
1 2 3 4 5 
5 Mark trouble spots in music when practicing 1 2 3 4 5 
6 I daydream when practicing alone 1 2 3 4 5 
7 When I’m practicing I stop playing and try to think about 
the best way to work out a problem 
 
1 2 3 4 5 
8 Practice at least a little bit every day 1 2 3 4 5 
9 I have difficulty concentrating when practicing for 
extended periods of time 
1 2 3 4 5 
10 Use band/orchestra teacher’s advice when practicing 1 2 3 4 5 
11 I listen to my own playing while I practice to make sure I 
am not reinforcing bad habits 
 
1 2 3 4 5 
12 If I can’t play a piece correctly I stop to think about how 
it should sound 
1 2 3 4 5 
13 Spend some practice time sight-reading new music 1 2 3 4 5 
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14 Try to get one section of music perfect before practicing 
the next 
1 2 3 4 5 
15 Set specific practice goals 1 2 3 4 5 
16 I can only concentrate for short periods of time when 
practicing 
1 2 3 4 5 
17 I practice to see how much better I can actually get at 
music 
1 2 3 4 5 
18 Think about things I learn in band/orchestra when 
practicing 
1 2 3 4 5 
19 It is easy for me to remain focused on my music when 
practicing alone 
1 2 3 4 5 
20 Work to improve whenever practicing 1 2 3 4 5 
21 Thoughts about non-musical things run through my head 
while I practice 
1 2 3 4 5 
22 Ask band/orchestra teacher for help practicing difficult 
music 
1 2 3 4 5 
23 Hesitate to seek musical advice from others 1 2 3 4 5 
24 Practice difficult spots very slowly 1 2 3 4 5 
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y 
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im
es
 
O
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n
 
A
lw
ay
s 
25 Work hard when practicing 1 2 3 4 5 
26 Look to books for musical information that helps me 
learn 
1 2 3 4 5 
27 Practice with a metronome 1 2 3 4 5 
28 Begin each practice session with warm-ups 1 2 3 4 5 
29 Spend time in each practice session reviewing music 1 2 3 4 5 
30 Carefully look through a new piece before practicing 1 2 3 4 5 
31 Ask for feedback from band/orchestra teacher 1 2 3 4 5 
32 Practice the day after a rehearsal or lesson 1 2 3 4 5 
33 I am easily distracted when practicing 1 2 3 4 5 
34 Listen carefully to band/orchestra teacher’s practice 
advice 
1 2 3 4 5 
35 Listen to musical recordings to help me learn 1 2 3 4 5 
36 Come well prepared to music rehearsals and lessons 1 2 3 4 5 
37 Spend practice time on things I cannot do very well 1 2 3 4 5 
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APPENDIX B 
 
Self-Regulated Practice Behavior Rating Scale- Miksza (2012) 
 
Name: ________________________________School: 
____________________________________   
 
Response Options: 
1- Student’s practice is not at all characteristic of this description; 2- Student’s practice is 
slightly characteristic of this description; 3- Student’s practice is moderately 
characteristic of this description; 4- Student’s practice is highly characteristic of this 
description; 4- Student’s practice is completely characteristic of this description 
Method 
1 
The student is able to identify sections of the music that need to be 
practiced. 
1  2  3  4  5 
2 
The student incorporates strategies that are appropriate to the task 
at hand. 
1  2  3  4  5 
3 
The student repeats chunks of music that generally increase in 
length until they are able to master larger passages. 
1  2  3  4  5 
4 
The student uses mental strategies such as scanning through the 
music for difficult spots, marking the music, singing to create an 
aural image, and/ or silent fingering/ mental rehearsal. 
1  2  3  4  5 
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Time 
5 
The student spends their time during the session ‘on-task’ such as 
by playing or strategizing. 
1  2  3  4  5 
6 
The student is NOT distracted (e.g., shuffling music, looking 
around the room, daydreaming). 
1  2  3  4  5 
7 
The student structures their practice in such a way that they focus 
more on pieces or sections/ aspects of the music that need the 
most work. 
1  2  3  4  5 
8 
The student is focused on improving specific sections/ aspects of 
the music they are practicing. 
1  2  3  4  5 
 
Behavior 
9 The student is aware of the errors they made while practicing. 1  2  3  4  5 
10 
The student is able to diagnose the particular causes of their 
errors. 
1  2  3  4  5 
11 The student corrects errors before moving on to other material. 1  2  3  4  5 
12 
The student corrects errors while playing as a result of personal 
aural feedback. 
1  2  3  4  5 
 
 
 
 
 
  
  154
APPENDIX C 
Sample Band Director Checklist prior to Data Collection  
Good morning!  I am planning to collect data at your schools next Tuesday, December 
10.  Here is a checklist to make sure you’re ready.  Please, let me know if I can do 
anything to assist; I want to be as unobtrusive as possible.   
• I will be at the middle school from 8:20- 10:25 am and the high school from 
12:02- 3:15.   
• Attached is a copy of the consent form.  Please, choose 12 students spread out 
over the times I will be at your school to participate.  You may either print the 
attached form or I will have some delivered to you Monday.  The students you 
choose do not need to be your best players; they just need to be willing to work 
with me.  High school students must be 17 years of age or younger. 
• I have 3 video cameras and will need small rooms for each.  Practice rooms, 
storage rooms, offices, or empty classrooms are all acceptable. 
• Procedures: 
o I must have a signed consent form for each participant. 
o I will meet with all participating students for about 3 minutes to explain 
the procedures.  If I am working with more than one class, I will meet 
once for each class. 
o 3 students will be videotaped at a time.  I have reduced the observation 
period to 15 minutes due to chop fatigue from earlier participants. 
o I will quietly get the next group after 15 minutes.  The first group will fill 
out the survey while the second is videotaped. 
o Students should practice normally any music they need to practice and 
may use whatever tools they normally use. 
o When they are not participating, students will remain in your class. 
Thank you very much for participating in my study!   
 
Tina Holmes-Davis 
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